BACKGROUND, 


~ 


This dite aioe is a summary. of the: main. ‘points set ‘Poerw ina ies 
ture on operating systems delivered October, 23rd and 24", 1973 in) 

_ Santa Barbara. : | | | } 

‘he. ¢1lbeeeations are copied from the same . masters used to generate | 
the transparencies coerce: in the lecture. 


The content of ae ieee. was intended for the Gaaaesaeal not fami-. 
liar with oper erins eres pein ietes 


The enoses approach is an aeeenpeuus pe qualitative rather than 
quantitative. I am more concerned with principle than with detail. 

A simplified illustration which illuminates an ideal will’ be chosen = 
over a complex explanation which is more accurate. Hence this docu-_ 
ment will not be oSon ere ee gic teerra aes | 


When faced with the: problem of how best ee explain a comp lex entity, 
[ can FeCTIEDEY two basic approaches. . 


—oo with some detail of the entity, and working | from there; | 
| indicate how other parts relate to that detail, and then how those 

parts telate to still other parts, and so pocen: until the inter- 
relationships of all the eatee within the entity have been clearly 

demonstrated. : | . Oe ye ee ee = hi 


An example iene be to imagine explaining a sewing machine to one 
unfamiliar with its workings or its use. The explainer might . 
carefully point out how all the gears, levers, and cams interract | 

with each other, to produce the desired .sequence.of motions. 


This would explain how the machine worked, but without knowing 
why the device was built in the first place, the listener could 
never deduce what real purpose the machine is meant to serve. 


2. Start with the global problen, for example, the concept: of stitch- — 
making, | and how. to de it faster. 7 : 


From here the next step is to deecrmine, in the broadest terms, 
the essential characteristics which must .be exhibited by any | 
solution, for example: the entire lower thread supply must pass 
‘through a loop of the Bppe® thread eupety (formed on the lower | 
| eee, with each stitch. ‘he 


Now, the particular ip iscontation of. the es6entiail characteris- 
tics (the oe entity. being» investigated) may be examined, a 

_ detail at .a time, in the Light of how successfully that detail 

contributes. to the achievement. of some characteristic which is. 
essential to the solution of the original problem. o 


The first approach is addressed to the solution, while the second is _ 


- eoncerned with the problem. It is my belief that an investigation of 


the problem is necessary in order to make meaningful an examination 
of the solution. Hence, the second approach is the one I will use in 
_ discussing the MCP. 


The first step is to ask why MCP" s exist at all. What is the motiva- 
tion behind them? | | | 


Second, we will try to see how the B1700 MCP is a current representa- 
tive of a long devetopment with its roots in the earliest history of 
computers. 3 = | 


By the ace of the century, the Burroughs adding machine had appeared. 
The essence of this invention, for our discussion here, is that the _ 


_. fundamental characteristics of some example of human behavior (adding © 


numbers) had been identified and mapped onto a mechanical entity. 

The startling result was that when an adding machine added together 
abstract numbers, it came up with the same answers as a real pete, 
adding real numbers , only it did it much faster. | 


Generalizing from this example, we may” state this principle: 
If an ae of complex Henavior can be described in terms 


of some simple, essential characteristics == then-that be=*: . 
havior can be mechanically mimicked. es 4 | 
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Moving up to the 1940's we find another instance of this 
principte being put to use. 


oA Haelitite called MEDVAG™ sports a bank of rutacy switches | 


for data Input, but also a manmonth plug board which allows 
@ person tu abstecactly represent the sequence of steps he 
would take fa perforedng a computation astay the oumbers - 
entered Into the switches. hls gave rise to the concept 
of a “Prugrani” ss , ae. 


Setting. up & program lnvolved wiring ip the plug board, 
which was slow, dirflcult, and error: PEOHE 


It was soon discovered that If same +i the rotary switches 
Wete set aside, and were used lo represent the exccution — 
sequence, then the plug board could be wired pernancatly 
to interpret these sequencing Insteuctfons, and proycain 
set up became t.uch simpler and more orderly, “A person 


could now cater his whole "program," data and dostructions, 


by adfustfig the settings of the rotary shitch dank. 


We nent em rer behavior to becony soCLerien was the 
settins of the sudtches themselves. Tt was found that a | 
di-preport bonate AHOUnT OF tbhw war belay spent tla setting 
Up the puecaniy ae adie d Che onivant of the Pt taok te 
run it. ‘Ihe rotary awltches were replaced with o menury 
of sote sort, which could be quickly fithed from an input . 
deviee by pushing a “bop button on the consoles 


MCHORY > 


Tor oF. MEMORY 


Use 
PROGRAM 


. . Time passes, and hardware speeds up by several ordera of 
: oe eee Base = _ - . s* ee - . ae OK Bapattude. Also aew Hoy hespead daput devices ‘Stact appears 
_ _ sitcaases aaa ssa a oe ss . me < 4 ing. Operator intervention at the beginatng of each program, 
fT 4aer : : . “© & ar he ee Bite & plus the restrtettomw of always having ta load frei the same 
RE, IDENT Oo c. * bade se tubte te Huet, oft woudd be Very couveuboot duo te. 


PROG AM . ft 7 ae ; . : . = Ns | able tuo switch tutomaticoully to the next proyran, and co 


select the load source as part of this process, ~ 


Seopacebody said “why wert witteo wa dbtede Program to do 
this, which would always be resident." And so the ficst 
ch. Pita oan Operating System was born, _ 
RULES: , . a : AQ ivportune side cttect of this event is the rigld restries 
Sasa e: Meotssineg ace” an ‘i A , : tion which is placed on the concept “program.” Jt is this 

- are isposttion of rules which makes a Proytam able to be dealt 
I. USER PROGRAM IC MOUs, HE WILL STAT AT ASE ae with hestiamdeablyy We will sce this Pbocess vecurridug ree 

: a oe : : . Peatedly throughout the history of oP Systems, 


2. USER PROGRAA MUST "BRANCH T ZERO" WHEN Done, a ae tata $e) at ) 
3. RESIDENT PROGRAM: (at “LOCATION ZERO) 


RCAD A CARD: | toe 
FILL MEMORY , STARTING. AT "CASE FROM 
BS aee STATED pevice: 
PROVO 10. “EASES ce oh be 


7 OPERATI ‘ G <YSTEA: 


: A PROGRAM owen MANAGES 
tHe DEMANDS = 
| _ 2 me RESOUR CES a 
OF A COMPUTER? C/STEM , 


We can now ee a LU nneeye working condition of what . 
an Opurating Syste : . 


As fast efficient storage devices became more and more common, huge 
data motion became the rule rather than the exception. It was soon 
‘realized that most programs repeat basically the same code for all 
the "housekeeping”™ associated with input/output processing. So the 
same realization occurs. If pools of data, and their handling, can 
be rigidly restricted so as to become simple enough to be "explain- 
able” to a computer system -- then this burden could be moved over 
to the system (i.e. the OP System) with a tremendous jump in effici-. 
ency. | : 


Thus we have concepts arising such as: "FILE", "READ" and "WRITE." 


Time passes, and as processor speeds increase more and more, we find 
that the processor spedns an ever increasing amount of its time 
waiting for some I/O operation to complete. It is pointed out that 
if there were another program able to run, then it could use the 
processor while the first program is waiting for its I/O. Two pro- 
grams could also keep more of the system resources busy. So Multi- 
programming is born, and becomes a duty of the OP System. | 


ge PROVIDES A FAMILY OF 


7 OPERAT ING 
| SYSTE i na 
. A. a PROGRAM 


“WHICH MAUAGES: 
AL RESOURCES | 


ioe DEMANDS | fs % | | ) | 
i _ Zz : 4 AS more and more duties passed from th gram to the OP 
OF A com PUTER SYSTEM, | a | System, it became a recepta ue of commu only. tny ts . function 

* . which could be called on by, any progr now spe 
date om workday Ge abeiuae 


COMMONLY NEEDED 
FUNCTIONS AND 
SERVICES, 


Oe. PROVIDES A FAMILY OF 


“OPERATING 
| SYSTEM 
aa Q PROGRAM - 


wale ANUAGES) 

AL RESOURCES 

OB. DEMANDS — 

| OF A CONPUTER SYSTEM. 


COMMONLY weeded _ 
a FUNCTIONS AND | _ 
a SERVICES, oe 


The B1700 NCP fulfills this definition, so let us take a 
— ebose Took at ft and find out how, 


Binoo SYSTEH DISK 


To? OF Vx 


FILE: ; 
"MCP swreeeteree 


Fite: "AC" 


Five: “crear (start 


FILG: a GISHMo" | 


AVAILABLE TABLE 


— DIRECTORY 
(OF ww-USE Disk sPace) 


If the MCP is a ree how does it get started? 


COLD SPAY bs a ‘si mdeabone Glees hot run under the Mel) 
prograin which “sets-up" the disk for MCP operation bys 


lL. tulefatbe tag a bunch-of sys stem values and 
pointers, 


2. Setting up a couple of tables which describe 
how bl: ch ta dab Oy oe 


3. Lunsieg several files to the disk (usually, 
tra Caped, 


Broo MAW MEMORY 


| GISHO!'S PRIVATE SPACE 


1 ncels INTERPRETER | 
SpACG LEFT OvE?, 
For THE “Ce 
-TO USE IN ALY 
WAY IT WISHES. 


| mers ResienT CODE 


McPris - DATA 7 | 


WHAT Clene Arner Does. 


Tof oF MNORY 


spcthath nates roe dco tilt cs RS li ltt sth it nt ea SOR eae tt i Nac ee aaa ca bra eters AS NBER APA Rt Bi eteai sR 


After Cold Start, another stand alone program “CLEAR START" = 
is run which sets up memory, and turns control over to the 
MCP, . 


a COMMONLY NEEDED 


“OPERATI NG 
SYSTEM 


habs 8 PROGRAM 


Referring back to our definitlon, let us now discuss which 
RESOURELS one avaliable to the BE700 MCP, and see how it 
w * Manacsés them, - . : 
| wit cH RUINGES 
ie RESOLIRCES © 
et ee DEMANDS | 


OF A COMPUTER CYSTEM, 


a ppovipes: A FAMILY OF 


FUNCTIONS AND | 
SERVICES, 


RESOURCES TO BE MAWAGED 
DISK a 
AAW MEMORY 

- Me EMORY 

PERIPHERALS 

PROCESSOR | 7 
UC (AS A RESOURCE), 


Diy fF Ww YL 


~ VIS. 


Bach of these will be discussed. 


Bimo0o SYSTen DISK 


To? OF VK - 


| Trice: ; 7 
7) MCR s fwreneneree’ 


RPSOERERE |= pisk | 
Lceeimengumenennme tan 


|) Filé: "Mcp" 
ee | , 
‘Five: a cvene starr” = 


| Fire: " GISMO" . 


| —_ TARLE 


“jr 


| DIRECTORY 
~ for” Iw = USE Disc SPACE) 
cor 
| ” staat 

| VARIA BUS 
"0 


“Will AT OD Siner DEES. 


Se ea 
cae we Ne 


Here's how we said the disk looked right after cold-start, — 


Bitoo Disk , MONT AFTER Cro -STA2T, | 


Here's the same thing, but with a closer look at the Directory 
and the available table, . 


ACR J IWTER 


8 . 
6 (s ooo : The avaitahbte table starts out aa one. (1) entry describing «a 
Banas , Coco _ 6 single arta of available disk, Each time a flle is deleted 
CLEA SSTART = | | which ds not bounded by available space, a new available entry 
Gt c“aUQo “VW lroeo wllb be created. This would happen for example $f "CLEAR/ 
: es “ : SPARE" were deleted, ; 
6 Ova 


TABLE 
LOCAT lon — 
“Poo 


AVAILABLE 
LeuGTel 
43a00 


2900 


DisK DirZe C TORY 
NAAAG LENGTH Loc. 
GiSMO } ocd 


Crea [CT Aet 
ACP | 7 
ACO [ER TERP 


{000 
10oOb 
Jooo 


COLD START VARIABLES | 


Broo MAW MEMORY — 


To? of ucnoRy 


GISMo'S PRIVATE SPACE 


ACPIS  WTERPRETER 


SPACE LEFT over, | 
FORTHE “Cr 
TO USE IN ANY 
WAY IT WISH. 


Mm PIS REsidEnT | “gee 


ie DATA, | 


wr cee Wes. 


RESOURCE 2 seee= MEMORY 
eee 


CleareStart brings in from disk, or Cr etets everything which 
must be vestdent. 


AL phases of MCP operation require blocks of memory, of all 


ditrerent sizes, vee? temporarily. 


So the space left over is handled by demand, 7 


MeMOreY - ALLOCATION 


GISHO RESERVED ToP OF MEMONA 


"uimkeD sf MAIN | 
AREA” | MEMORY, 
rast . | | 
| alanine” Saeanane S ee | 
| MCR RESERVED FO 


BACK - 
PFOIN TOR 


FORWARD 
POWTER 


Size Tre: AVL OVCRLAYDELE, SAVE 


 MeHORY LINK 


MEMORY 1S A “STRING ‘OF BLece’s OF ANY. 
Sie@€ EACH PRECDED By AleScCRIPTIVE ae 


This area ‘ts veferred to as the tluked areas 


Memory TYPES 


1. 


AVAILABLE, 


| einen 


THE eequesrer OF THIS Beecc 


HAS C(ELINQUISHED ALL INTEREST 
Tu THIS ees AUD IT TS ries 
TO RE ReUSED 


OVERLAYABLE. 


THE REQUESTOR OF THIS RLOCK 
STILL HAS = AN INTEREST IN IT, 


Ber mT IS wot CRITICALLY 


TAPORTAMT AND IF THE SPACE 


Ks BERS IEnED, THEN THE re- 
QUESTOR wWitl’-GET more SPACE 
Av® REPLENISH THE INFoRMA- 


Tio WHEN HE NEEDS IT. 


SAVE, 


—THG¢ )«6C SPACE | =60OMAY NOT: ORE 
REASSIGNED UNDE? ANY CircUM:. 
— STARCES, = UNTIL IT IS, MADE | 
EA PUICITLY | "AVAILABLE" _ 2 


VIS, 


| 
; 
! 
| 


MEMORY ALLOC ATION. 


* 


SEARCH 4: LOOK FOR AVL SPACE. 


OWE THAT FANS THES .. 


CEARCH 2: STARTING FROM"LEFT-CFE PTR” Lock 
————— Fo CABIN ATION 


OF AVL 4D DYER LA/ACLE | 


SES (cO | |OO | © | [co } [00° “100 
Tyre | Ave Avie | ovcy } AvL 


“LEE T-OFF PIR” 


Uf Search 1 fabls, and a piece of memory has to be overe 
layed in order to grant a memory request, then the "LEFT 
OYE POINTER” will be adjusted to point Just beyond that 


piece Of nemory, 


Thus, the next thine this happens, we will start looking 
from where we “left oft" last time, which ensures that 
no part of the linked area will be allocated more fre- 
quently than any other. 


Let the pleturce repeesent a mewory where the vertical 
lines are the Links, 


If a request ds paste for P50 bbtss 


lL. Search | fails. 

2, Starting ac “Lett off" we could allocate . ) 
bigs by cob da fag “AVE aad “OVEN spaces 

3, Bul then we encounter a "SAVE" space, SO we 
ust pass ovec it, and start from scratch again, 

ae Hy coicbtadag the nent two pees, we Claud we can 
allocate the needed 150 bits and have 30 left | 
OVele -_ . 

§, the TEBTeOEF POUNTER will be adjusted to pofag 
between the PDO bit ares Just ablucated and 
the now 50 bit "AVL" area which was left. 

6. Note “LEFT OFF" autouatically returns to the 
bes Gadi ata Pe droge tt thie ctu, 


—Rimo0o MAW. Memory 


ea = roger ———\ Tof oF ucNoRY 
} GISMo'S PRIVATE SPACE | 


ACPIS wWrERPReTER 
a ee : 

RESOURCE 3 -+--- MENORY 

This pleture fs ovetesduplift fed, Another fleld which resides 


in MCP veserved space in Low Memory fs a table called the 
itatecatouer Dictionary. ws 


SPACE LEFT OVER, a 

For THE mcr | - 

To vse 1M buy 7 
WAY IT WISHES, 


McP's RESIDEYT CODE 


mce/s DATA 


AAT cee QT | oes. 


Me. MEMORY ALLOCATION 


Duties of the interpreter dictionarys 


1. Keep track of which interpreters are active in 

the svstem, | 

2. Keep track of how M-Mcmory has been allucated 
(if the system hus any), : 3 


Interpreters are written so that the most used part is at 
the beginnlug and the beast used pact at the end. © 


Thus, if all the active interpreters can't (it entirely 

into M-Mouory, but it ds possible to net all the “begianings' 
‘in, and leave all the: “ends” in the S-Mowory then, since ex- 
ecuthon will be preduainantly out of M-Moumury, the Interpre- 
ters should run at about the same speed as they would Lf they 
hete entiveldy fa MeMcamony, oe . 


v 


7 PACT (PART 
| oe S : THTERP. 
In TERPCETER| =O 

VCTIONARY | 


REEQVED | MM 


MMWAGEMENT OF PERIPHERALS. 


RCE 
aa a aaa 


WilO — P-C-U LE ARELLED? Loe RCaOY? 


RESOURCE 4 feeee PERIPHERALS 


‘Clear start sends messages to all the possible PORT-CHANNELEe | 


CNTY peruutatious aad those that respond indicate thelr dee 


Vice type, 


This allows @ table to be botlt with an entry for every dis- 
covered unit, (1/0 Assignment Table), . . 


Disk does not have an entry. It fs assumed to be -present, 
and available to any number of users at the sate time, 


Input untes ray be “Labelled! Allowing ftlles. ty be requested 


Se eee 
Sere of the INFO in the LOAP statesy 


What the device ifs, 

Wha is using it. 

Whether dt ds labelled, 

and where the Label is, 
Whether the device is ready, 


Processoe ALLocation: 


BY PRIORITY 7 GH 


JR 


1, SOFT ay. 
ace 
| RUNNING PROGRAMS 


hee 


(BY PRIORITY) 


RFSGURCE 5 sence PROCESSOR 


Simple priority scheme, 


Any higher level function may demand the processor from any 


lower le vel function, 


RESovREES TO BE MANAGED 


1 DISK “ 
>. KAW MEMORY 
3. M- MEMORY 
4 PERIPHERALS 
5 PROCESSOR 
G. ACY ‘om A Resource), 


_ REXSLAXNAXNENAXIAKAR BRA KMS 


We have now touched briefly on all of the resources, 


Except io, ” 


later. 


THE MCP AS A RESOURCE" which is deferred until .. 


DEMAND HANAGEMENT 


se 


QF WK 


. (fo OPERATIONS. | 


PERIPHERAL MAINTENANCE , 


CONTROL DEVICES. 


PROGRAM WAITING WIT ATION (803), | 
| Running PeOGRANS, | 


The second major duty of 


‘“  Managenent, 


an operating system 13 demand 


How THE ACP DOES AN 1p 


|. THE MCP (VIA GiSmMo) SUBMIT A 


REQLEST To THE L/o MACHIWERY 
FoR Av \fo OPERATION To BE 
Pe FORMED. 


| THE FORA WHICH THE REQUEST TAKES 


1¢ CALLED AN Ifo MPS WwHicH 


40° A FIELO CONTAINING ALL THE twkor- 


MATION WHICH THE Io AACIIVERY witt 
BECO WW ORR To PERFOLA a 
REQUESTED GPERATION, | | 


FOR | THE MOST CART, THE fo MACH IAGRY - 
witl E€ ARLE Yo GO Aout ITS Botrness 
IMBERCMDENTLY OF THE PROCESSOR | BUT 


IF IT #€€DS ATTENTION (AC, Fore EXAMPLE 


IN MOULUG IMFOOMATION (NTO Or OUT OF 
MAIN MEMORY) THEN IT MAY SET A 


FLAG IN THE MnRocessor | wuTICH with 


Che “SoFTt /10" (a. HICRO - = ALOGKAMY TO COME 
To it¢ AD, a 


WIEN TME OPERATION 1S COMPLETE, THE 


7 LO / MACHINE WILL: 
4 STORE OA MESSAGE DECCRINING THE RESULTS 


OF THE OVEKATION (& THE IO Desc RIPTOP 


2 place THE fAporess OF THE L/0 DECRIPTR 


AT LOCATION ZERO IN PAIN MEMORY 
3 Turn on THE [pTERRUPT FLAG IN THE 


. PRocesscee , 


1/0 Operations as a Demand, 
the MCE stagte an 1/0, and then goes abuut its bustiess, 


When the 1/0 "comes complete,” ‘Lt demands that its comp le= 
tion be ac hiow bs dread, 


A great amount of MCP strategy ad centered around this 
seemingly sinple event, 


GUMO WILL DETECT THAT THE 
INTERRUPT FLAG HAS BEEN SET, 
AvD Witt FETCH THE t/u 


PE CeRIP TOR ADDRESS =F pO 


LOCATION ZERO CAuI~O IT 
CAYEFULLY IN THE “ip TOC UT 
STACK". | __ 


WHEAD THE ACY REACHES A 
POINT IW ITS EXECUTION WHEE 
IT 1€ COMVEMIEST TO TO $0, 
fT wtll I INQuIke OF GISHO [FE 
THERE AE pov trees 
CTACKED UP, AYO UNon 
Frrstytoit, On€ , WILE TAICE THE 
ACTIONS ercQurrecD BY Tue 

(70 OPCRATION LAW HAVING 


COMPLETED, 


FOR EXAMPLE |F THE \/o wAS 
FOR A CARD BEeinG EAD BY 
A PROGRAM | THE PROGRAM WOULD 


HAUG BECN MARKED "WAITING" 
WHILE THE Ifo twAS ww KH2CcEes 
BuT Now, UPON THE t/o's COM- 


PLETION | WOCULQH LE MARKED 
. ft F v 
“READY To Run. 


Nope 


ws 


yup. 
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| Qocd 


TO-DESCRIPTOR | 


T/O HANDLING 


oP Puree Adneess - 


ae 
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SEQVICE 
REQUEST 


INTERRUPT | 


Peolessor 


Io 
ACH INERY 


These are the basic components involved in the 1/0 process. 


MCP MAIN LOO? 3 
Do Forever a 
OIF “APY INTERRUPTS 

Trew » CALL To. oxconttere(X) 


ee OU ee 


OTHER STUFF | We ood have enoush es tablish the ovt general structure 
. ; As 


of the e proceed fr Bascce: we will a Filling in 
pee acts aceite of this structu . . 


{ 
( 
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END 


AKUAGEMENT OF PERIPHEIALS 
wito P-C-U LACELLED? Loc @enoy? 


G-1-0 


O-{-! 


Cee ‘ 
eee eee Mined 


DEMAND 2 ee2-*% Pertpheral Maintenance 


Every unit represented in the 104 
is the subject of an active | 
and-walt.” This 1/0 0 
vnit-chanses state in 


T which ts not assigned 
/O operation called a "test- 
peration will only complete when the. 
some ways When this happens ys . 


1. The tnterrupt iadicattons wi 
the 3/0 hachinery, 


2. GISMO will discover the interrupt and stack ft, 

3,0 The NUP will pick {t up in its Main Lucp, and 
control wlll he Pubs od do to the 
ble fur acknow 


1l be stored by 


vouldoes respons fe 
lidging the Interrupt, which In 
cludes any Necessary thalatchanee to the LOAT to 
reflect the untt's chance of state, , 


STEP3 COMPLETED AN 1/0 OPERATION 


Corterot Device 


A CONTROL DEVICE IS A MEANS OF 


GETTING THE MCP'S ATTENTION, 


TNE "SPO" IS A DEDICATED ConTiear 
DEVICE, FOR EXAMPLE ler A 


PUSH “TaPUT. REQLEST " | sain 


THE in "TD" 
PUSH “END OF MESSAGE" Burrow 


} 
WHICH SET THE IMPTERRURT FLAG, 


AMD CAUSED THE FotrowinG cHAW? 


OF MCN bite al CALLS: 


* EO, oleh 


| Conteot . LANGUAGE, PROCESSOR (mss) 
eal 


TD, ROUTING a 
| Re 


- SPOUT . TimE = Ctrmé of Dayd , bates (100m nate) ") 


INET Tate L/o (seo, © TUAE. += -—— “) 


BKNAXANANKNAK 


 ODEMAND 3 


Seeuang 


Control Devices 


CARD READER as Coprror Device, 


CowsiDER IAAGIWARY 2 POSITION SwiTCH: 


BELonGs © 


ASSIGNED © 

To Bee eo 
MCP PROGRAM 
Pos. 4 POS: OL 


Wow ir HE CARD LAST REAN HAS: 


oA ae a column 4. THEN THE 
—  SwitcH 1s SET TO POS AL 


2. "DATA CFILE-NAMED" anywHere 
Ow tT, THEN SWITCH If SET To 
POS 2, AMD ASSIGNED To THE 

PROGRAM LookiwG For THAT - 
 CFILE- NAMED | 


The card reader is not a dedicated control device, but must 


be shared between the MCP and any programs which wish to use . 


it, 


This device was arbitrarily chosen, Conventions could be 
established to make any Input device a control deve, 


DEMAND” MANAGEMENT 


QF WP : 


(/o OPERATIONS, 


| PERLPHERAL MAINTENANCE. 


CONTROL DEVICES. 


PROGRAM WAITING INITIATION (BOS). 


RUNNING PROGRAMS. 


In our list of demands we have now worked our way up to num- 


ber 4, So now we will discuss the whole process of program 
initiation, ? 


—— PROGRAM'S LIFE CYCLE 


iainannanaapaaesiaahainadaaies 


| 2 STAGES: 


\ “SCHEDULING, | — 
ok BEGINNING -OF- JOB (Bot), 


PROGRAM MUST: 


. RE OM DISK, & RECORDED w DIRECTORY 


2 ADNERE To RIGID Require MEWTS 
2 AS To ITS EOE: 


 PROGLAH PARAMETER 


Eoonuce POINTER To 
| «FP BS 


FILE “PARAMETER BLOCKS, 
2 at LOCATION 40- 
C4 SeGuent EACH) 


LAYOUT OF PROGRAM FILE. 


CrOes, SEGMENTS OF4 - 


PPR CONTAINS nen 


Yor 


PRocran [araneter pie 7 


AND 


_ Five Hyenmerer Beocks 


IN ANY PROGRAM FILC, THE 


PPR AND THE FPBs are 
THE REQuiIReD FIELDS Iw 
WHICH THE PROGRAMMER 
DESCRIBES HIS PROGRAM 
To THE HCP IN A 
RIGIDLY RESTRICTED WAY. 


ee i 


COMMAND’ ACP. TO EXECUTE A PROGRAM 


COVSIDER A PROGRAM CALLED 
"DONALD / BUCK" WHICH WILL © 


«od, REQUEST A CARD DECK LALELLED | 
| puck / sour | - 

a | | | | ; | et ee 
2. REQUECT A LINE - PRINTER, — | ) | | _ 

-2. LIST THE CA@DS ON THE PRINTER, 

4 TERMINATE. | 


TYPE ww "EyecuTe DONALD/DUCK™ 


WHAT HAPPENS next 7 


SCHEDULING 


EXPANDED 
PPB 


cpp: S 


Ove FoR CAR DFILE 
ove FOR PRIWTFILE 


A WORKING COPY OF THE DESCRIPTIVE 
PARTS OF THE PROG 2AM FILE ce ON 
Disk ‘BY THE MCP 


2. 


Scheduling consists of all the preparation for cuniing - 


a job which can be accomplished wEEnout actually come 
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aod Tindts 


1) a space for resident data, 
2) a “Linked arca™ (Just like the MCP's) for data. 
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The name of the interpreter is in the PPA, 
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5.0 . 
G\ISMO CODE 


Tniviat CONTROL FROM GISMo. 


La, TOPM, MBR, A, (CA,CB,BR)=0 
TAS <— IntTeR?P sevice . PTR (26) 
“Le _ INTERP SEG. DIC. PTR (4) 
(RMD ouT, oF, BNDS, J/OVRRD) <— 0 
CHECK FOR T/o 
COMMUNIC LAP PROGRAMS) 
re # | 
OVERLAY . 
DISPATCH .T/o © 
| ad 
QISPATCH . READ .€ . CLEAR 
CHECK ,. FOR. INTERRUPTS © 


+ 
DISPATCH 10.4 AIT 


DISABLE. ENABLE. INTERRUPTS 


| oe 
PUT. CLSMO . TRACE . TABLE 


. 7 * 
DISPATCH, AND. READ 


COMMUNICATE . 231TH _GISMD 


*® PRIVILEGED IST, 


f 
WoT IssueED BY SDL/INTERP 


QiSmMO OUTPUT 
L T 


(23) 
Page Faust 


SEE 
ABOVE 


RESaCT 
DESC . 


REMLT 
pese |= PE CH 
SOFT 
INTERRUPT 
eoDE 


Resur | 
DESC Praca 


SAVE X,Y,T,L,F 
Xess 
CALL GISMO 


ANY INTERRUPT > E> 


NO 
. % DD Aismo FIND 
NO AW INTERRUPT 
YES 
LOW ORDER F BITS 
OF L 
PLAcED iN 
HALT HIKH ORDER ¥ BTS 
ee RNEMP 
K<S Oo 
S a ‘cae: 
bAL MoO Y, CONTROL DOES NOT RTRN 
eabe O19 HERE i€& MCP IS qivéw 
COUTROL 
Jo DAS FNTERRAPT (OR COMMUNICATE) 
WANDLED 
SES 
% GiSMO PACE FAULT 
Tv iT 
i CO GE 
BacKuP NIP 
L-LR(MCP y MCP LR fad in RSN 
: SWE state Comn LR 
: K< | 
GaTO Cismo 
COMMUNICATE CALL GISMO 
ON ‘7i¢ 


NA STACKS Msg 
RCMP< DESC(MSC) 
SAVE STATE 
x< 0 

CALL Gismo 


[ TAS< RETURN. ADDEESS | 
A < AbdoR (L1SMO) 
ON 1726 | 
[TAas<+ Retuen. Andress] 
TAS  MBR.TOPM 
TASS L 
CiSmMo RETURNS | |  -TAse- 
Le - Apd2eCgisma) 
T< O 


f couseur DEPENDS ON GISMO COPE” 


XFER CONTROL 
Ro RETA RW, ADDRESS 


T= TAS 
L< TAS 


*. 


end | 0. 
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AACVT.. |. 


eg 
ne 
a SAVE STATE 
r GIVE UP CONTROL TO GISMO 
READ (Disk) | . | cORATE | 
REFDRE SEND — AFTER | BEFAcE SEND AFTER 
curneTést OI 160003 CLR ETEST | i Sece’y 
— kMmIT OPC) — 286 OCC a xmiT om) | 2TCc40 25 
— XMIT oP(z) 20 286000 3 | Xmit oP(z) 2 ATVOCCO 3 
Xogere cP (2) 3 25000 O “| x cP(z) 3 2SCECOO 4 
ier FA) 4 260006 S oy RACY Ya seoce 7 
xmiT FAQ) s 250060 G x Fig) 3 250000 bo 
amar dG) 6 2OCOOG 7 x FAG) ¢ as O00 i4 
tt RR) 2800 xx 5 y dA 74 2500 XX 14 
XMiT ASB) & 2800 XX 7 x ET 4 IS 0206 7 
xMiT AEBCR) = 9 28 006 kx Te k Rei) F 2TCOXX y 
KOV REF) tt V#8oocc. (2 x Ree) ¥ 2ST CORKX | 
KON REBED 12 4S 6OCO (3. Xx KE) 9 25 COX K 10 
Rev RERG) 83 fE Co 00 if ra REF) 18 4ASCOOO ig 
kev DAM 15 4600 C0 ISAT ge kee) 19 #50000 fb 
Rev ETX #7 4S 00 Co 2 R KER) 2 #56000 2 
Roy RDU) Al Ya e000 ges RO RMD) Ql AS 0000 22 
Kev KD@) aa YFcd eo — 23 RK RDe) 2 ASOLO 23 
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A) Put je 8 in Qa. . 
B if G@ Us 11 © & oR SCQ TB 
CAUSE eJeuT ASS OCATED LoiTlt &, 


ay) I Se AZOUT (a-tDd) 


; /¢ c 
—~ A FUNCTION WHICH BETURVS ‘“Nuli’ OR KS. 
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is SCHEDULEEZ. RSrQ-Oouyt (Meas 
OW OY GY M- Le Pm JES pR-OnT (SCHR) 
oOvIL~t iS \/ Se Mc?» 
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_ MOVES i<.S = S Fie Ort | UNA tT & TO AON E 
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A) 16 RSi= @e RS-@-ouT (Mee) NEG perme 
| aga Se COAT] 
os CO 
8) Te RS MESS + = NRBUOVE_ MESSAGE NES VULL 
. CALL PALE SS 
& © A 
CN M,WAIT C MceA,MMe ) 
GO A oe | 
eco mMa4 | | 
AY FOOD EIB AYD SET UP STATE 
% LE Cum Re OT VPESC NoT caomPlEeTEeE 
[FT EQRUEST INTER Re1PpTyT | 
HAUG. PEOG CRS, MCR, ©, DESC FURNT 
EXUT 
S) Blrecte JD ERBLO Cle 
D) (NiN4ATE Tle 
ES ExtTr 
PIESS 7 | | 
| EXCEPDOW THEI 


AY (te an : 
GUITER- MESSAGE depebiVn 3478 
Ex uT ay = 


B) CALS E (DESC BUT) 
cS EXIT | 


HPE RATING TNSTRUCTIUNS 
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GISHD TRACE 


JUNE 7» po74 


GISMO AND INTERPRETER TRACE TABLE 


THE S461 INITIALIZER AND GISmO CAN FE MADE TO ALLOCATE AND 
MAINTATH AN w®REA TN MEMORY TO BE USFO FOR “TRACTNG™ VARIOUS 
THINGS» THE JNITIALIZER WILL ALLOCATE AN AREA ABUVE THE MCPS 
LIMIT REGISTER WHEN REQUESTED AT CLEAR START TIME. GISMO WILL 
MAKE ENTRIES IN THIS TABLE IN AN "END*AROQUND™ FASHION. TwO 
KINDS GF ENTRIES CAN BE MADES ENTRIES GENERATED BY GISMO» WHICH 
ARE INTENDED TO GIVE A TRACE UF THE LAST "N"® THINGS DONE BY 
GISMN» AND ENTRIES GENERATED BY INTERPRETERS» WHICH MAY REFLECT 
INTERPRETER UR S@*PROGRAM INFURMATIONs "NY TS DETERMINED BY THE 
SIZE OF THE AFEA ALLOCATEDs AS DESCRIBED BELOWe 


TWO OPTIONAL SEGMENTS EXIST IN GISMO FUR THIS FUNCTIONe THE 
FIRST CONTAI®nS THE CODE NECESSARY TQ WAKE ENTRIES GENERATED 
EXTERNAL TU CTSMO» ANC IS AVAILABLE IN THE STANDARD GISMOG. THE 
SECOND CONTAINS THE CODE TO TRACE GISMO ITSELF» AND IS 
AVAILAPLE ONLY IN THE DERUG VERSTON. 


AT CLEAR/STARY TIME» WHEN SWITCHING FROM TAPE TG RUN MODE» THE 
BR REGISTER 18 RESERVED FOR INFORMATION PERTINENT TO TRACING. 


BR IS WSED AS FOLLOWS CRITS NUMBEREO LEFT TO KIGHTs O23): 


ATTS COBTAINS 


6 oe te we im ob on 06 Oe ee ee ae 


O-7 THE MOST SIGNIFICANT 6 BITS OF A 16 BiT VALUE 
(LEAST SIG & ARE O} WHICH SPECIFIES THE STZE 
UF THE TRACE TABLE Tu BE ALLOUCATEDe 


Re? 3 A MASK USED WHILE TRACING GISmyu THAT SPECIFIES 
wHAT I/O CHANNELS ARE TU BE TRACE? BIT & SET 
SPECIFIES CHANNEL O» BIT @ TS CHANNEL 1 AND SO 
LIN» BIT 23 SPECTFEYS NON#DRIVER FUNCTIONS GF 
GISMOs | 


NOTE THAT THE TABLE SIZE IS MODULAR IN 256 BIT (8 EWTRY) HUNKS» 
UP TO A MAXIMUM OF 2047 ENTRIES (CG5K BITS» BK BYTES). 


SYSTEM/INITIALTZER WILL ALLOCATE SPACE FOR THE TABLE AND WILL 
PLACE THE TABLE'S ABSOLUTE ADDRESS IN HINTS AT @21Fe@. THE TABLE 
ARFA TS INETIPLIZEN AS FOLLUWS? 


| 16 | B81 16 | 8 tft B2 Ff 32 (1 
ts am aoe tie Pw em ah ee ea a tee nn a se te ae et a a wm OD 
Ol2ee015l | | | fowmew (ea NTKY 
} I of [ | were INUSED 
CHANNEL=*b 0 4 J | 
MASK 14 feeeCURRENT INDEX.POINTS TO 
, | THE OLDEST ENTRY 
HINTS PUINTS*1 | 
HERE pewe TABLE SIZE 
CFROM BR) 


NUTE THAT THE FIRST 32 SIT ENTRY IS USED FOR MAINTENANCE 
INFORMATION» AND TS NEVER OVERWRITTEN. THE FikST ENTRY IS MADE 
AT RASE+32. SUCCESSIVE FNTRIES ARE MADE UnTil THE Fad OF THE 
TABLE IS REACWEDS THEN WRAP#*ARQUND TO RBRASE+32 OCCURS. 


THE MCPIT DUMP ANALYZER KNOWS ABOUT THTS TABLE AND IF IT IS 
PRESENT» if 1S PRINTED IN SORTED GREER» WITH THE FIRST ENTRY 
PRINTFD BEING THE OLDEST. 


WHEN RR ITS NOT LOADED DURING CLEAR/STARTs THE INITIALIZER WILL 
DISCARD THE OFTIGNAL SEGMENTS.» WHEN ONIY THE TABLE SITZE PORTION 
OF RR IS LUALEDs THE SEGMENT FUR EXTERNAL ENTRIES 18 KEPT AND 
THE GISMO TRECE SEGMENT CIF A DEBUG VERSTON 2 IS DISCARDED. 
WHEN ROTH THE TABLE SIZE AND THE CHANNEL MASK ARE LOADED» BOTH 
ARE KEPT CTHIS WILL RESULT IN AN ERROR HALT IF TTS NOT A DERUG 
VERSTON OF GISMO). 


FOR MAKING EXTERNAL ENTRYS FROM INTERPRETERS» THIS PRUCEDURE IS 
USED: 


“THE X REGISTER TS LOADED WITH A "SWAPPER™ COOF UF 12 
(@C®) 


THE LE ANA LF REGISTERS ARE LOADED WITH AN 8 BIT "KEY" 
#THE T REGISTER TS LOADED WITH 24 BITS OF STUFF. 
“IF ITS A 17265 1 AND T THEN GO TN THE STACK. 


DURING THE ENTSY ROUTINE ® Xs Ys FAs FRB ARE CLUBBERED AND CP IS 
SET Th 24. T AND L ARE NOT CLOBSBERED 


EACH 32 BIT ENTRY SHOULD BE 
24 DATA BITS. 


KEY AND 


WAYs CONSEQUEYTLY THE VALUES 


RESERVED: 


O1l<1F 
Otj= 3F 


40 4F 
S0“7F 


HOB 


COM FF 


MCP Tf 

MCP If 

SOL INTERP 
OTHER INTERPS 
OTHER (?) 
GISMO. 


THOUGHT 
DUMP ANALYZER PRINTS 
L 


iN 


OF AS CONSISTING OF AN 8 BIT 


HAVE 


THe 
Bik tv 


ENTRIES THIS 
CARBITRARILY) 


TRACING GISMO 


FOR THE DEBUG VERSTON OF GISMO» CODE HAS BEEN ADLDED AT KEY 
POINTS TO MAME ENTRIES IN THE TRACE TASLEs WHEN THIS CODE IS 
DISCARDED BY THE INITIALTZER CWHEN THt CHANNEL MASK IN BR JIS 
ZERG) THE PENALTY Th TIME IS NEGLIGIALE. WHEN IT IS KEPT» IT 
CAUSES GISMO 'O BE BIGGER CBY APPROX 350 BYTES) ANU TC RUN 
SOMEWHAT SLOWER C3“8%). 


THIS CODE IS XEPT WHEN THE CHANNEL MASK PART UF BR IS SET NEQ 
ZERO. THIS MASK SPECIFIES WHAT CHANNELS ARE TG BE TRACED» 0 
THRU 14 (SEE ABOVE). THE RIGHT MOST IT CONTROLS NON#*ODRIVER 
GISMO ENTRIES» SUCH AS FAR SWITCH RUN STRUCTURES OR ENHANCED 
I/O. 

WHEN THE GISMG TRACE SEGMENT IS KEPT,» THE INTERP.TRACE SEGMENT 
IS RETAINED 4S WELL» SINCE THE SAME TABLE ENTER ROUTINES ARE 
USED. 

THE CURRENT "EY" VALUES AND DATA ENTRIES FOR GISMU ARE 
DESCRIBED BELOW. SINCE THIS VERSION OF GISMU IS FOR INTERNAL 


DEBUGGING UNLY» THE "KEY" VALUES AND DATA MAY CHANGE IF 
REQUIRED. THE FOLLOWING LIST IS CURRENT AS OF JUNE Se 1974. 


"KEY" VALUES 


a ee ee ee ee | 


CO THRU FF ARS RESERVED FOR GISMG.e THE KEY [5S BROKEN INTO TWO 
FOUR RIT FIELDS WHERE THE FIRST FOUR BTTS TAKE ON THESE VALUES? 


C USE. FOR TEMPORARY "UNE SHOT" ENTRIES. 
D DRIVER ENTRIES» MORE OR LESS PERMANENT. 


E NON*DRIVER ENTRIES» MORE UR LESS 
PERMANENT. 


Fo 6 MDISPATCHYS. 


THE NOW*DRIVER ENTRIES» EN=eF 


EM SWITCHSRUNS STRUCTURES 
DATA IS THE LIMIT REGISTER WE ARE SWITCHING TO. 


THIS ENTRY WILL SHOW WHAT PRUCESS WAS RUNNINGs WHERE 


EI 


E 2 


a. 


4 


t PTs 
toteans seh 


LNHANCED.TO [8 CONSIDERED PART UF SOME USER 
PROCESS. YOU CAN TELL» FOR EXAMPLE» WHETHER 
ENFANCED.sTO OR THE MCP TSSUED SOME PARTICULAR 
DISPATCH BY WORKING BACK FROM THE UISPATCH ENTRY TO 
THE PREVIQUS EON ENTRY CALSO» SEE KEY £5» E7) 


GOVE RLAY oeMeMEMORY 

DATA IS SsMEMORY ANDRESS FUR THE OVEKLAY. 
NTERPUPTS 

§? 

LEFTMOST 12 B1TS: ARE THE POINTERS 


FOR THE INITERUPT 
QUEUE 


21GHTMOST 12 BITS: ARE THE VALUE TO 
BE RETURNED TC 
THE INTERPRETER 


NOTE? THIS ENTRY ITS NOT USUALLY MADE. IT CAN ONLY BE 
"TURNED ON® VIA PATCHING THF OBJECT CODE. 


OISPATCHsREAD sc ANDS CLEAR 

DATA IS REFERENCE ADDRESS CNOT REF «AUR + D94)e ENTRY 
{S MADE ONLY TF AN INTERRUPT WAS IN THE QUEUE WHEN 
VISPATCHsARE AD sANDeCLEAR WAS CALLEDe 

NOTES CURRENTLY ODLTSPATCHsRFAD CBUT BON'TT CLEAR) 


SHOWS UP AS AN £3 KEYs THIS wItk BE CHANGED TO A 
KEY E@ SOMETIME IN THE FUTURE. | 


A NON@COMMUNICATE REQUEST MADE TO THE MCP. 
UATA IS THE 24 BITS AT THE PROGRAM'S LIMIT REGISTER 


A COMMUNICATE « 
DATA IS 3 


LEFT & BITS: ARE MIX NUMBER 


NEXT 8 BITS? ARE FILE NUMBER 


RIGHT 8 BITS? ARE = COMMUNICATE 
VERB « 


THIS ENTRY IS FOR ALL COMMUNICATES». fr ff 85 
FOLLOWED BY AN EU KEYs THEN IT ITS A COMMUNICATE FOR 

THE MCP» OR AN J/0 REQUEST WHICH ENHANCED IT/0 COULD 
NO? HANDLE. IF ITF TS AN TO REQUEST WHICH ENHANCED 
I/C CAN HANDLE» THEN A F7 KEY WILL FOLLOW. THERE 


MAY BE OTHER ENTRIES BETWEEN THE E5 AND THE £O OR 


L7 (FOR EXAMPLE» DRIVER ENTRIES)« YOU CAN TELL WHO 
ISSUED THE DISPATCH» MCP OR ENHANCED T/Us FOR USER 
I/U'S BY LOOKING FOR THE PREVIGUS - KEYS. 


F6 wOl USED PRESENTLY ‘Tyuce INy. - VALUE 16 TIMER coNnSGN 


cd 


E7 ENHANCED I/0 IS RETURNING TO USER* HA 
SUCCESSFULLY COMPLETED AN I/U REQUEST. 
IS USER'S LIMIT REGISTER. 


FR RESERVED CSFE £3) DISPATCH. READ. AND. DONT. CLEA 


VING 
DATA 


E9@EF NUT USED PRESENTLY 


BEFORE LOUKING AT ORIVER ENTRIES» LET'S LUOK AT KEY Fe 
WHICH MAKES USE AF THE KEY VALUE IN A DIFFERENT WAY 


FO“FF 


i 26 wk OO te 


THIS ENTRY SHOWS A "OISPATCH® FROM EITHER THE MCPs | 
FNHANCED T/O> GR A PSEUDG DISPATCH GENERATED BY A 
STATUS COUNT NE SERVICE REQUEST FRUM pcc™2 OR 
GISKPACKs THE SECOND FuUR BTT FIELD IN THE KEY SHOWS 
THE CHANNEL NUMBER. 


THE 24 DATA BITS ARE THE FIRST 24 oliS IN THE 
CORRESPONDING CHANNEL TABLE ENTRY» PRIUR TO ANY 
CHANGES CHUSED BY THIS DISPATCH. 


THIS ENTRY DOES NOT OCCUR FOR "TIMER® DISPATCHES. 


AN ENTRY CAUSED BY A STATUS COUNT ONE SERVICE REQUEST 
WILL IMMEDIATELY AFTER THE ENTRY FOR THE SERVICE 
PEFQUEST (SEE BELOWs KEYS 06 AND DA). THE UTHER Two 
WILL WOT OCCUR TMMEDIATELY AFTER A SERVICE REQUEST 
FATRY «6 


YOU CAN'T TELL ITF A DISPATCH WAS FROM THE MCP OR 
FNHANCEUeif UNLESS THE NON“DRIVER ENTRIES ARE PRESENT 
(SEE ABUVE » KEYS EO AND E7). 


TF THE CHANNEL TABLE ENTRY SHOWS THE BUSY BIT (BIT 9) 
SET AND THE OVERRIDE BiT CUIT 4) RESET» THEN THE 1/0 
WILL NOT BE INITIATED TO THE CONTROL AT THIS Time. IF 
THE SUSY BIT IS RESET OR THE OVERRIDE B11 IS SET THEN 
THE I/O WILL BE INTTTATED AND THE NEXT ENTRY SHOULD BE 


A [3.6 


THE DRIVER ENTRIES ARE? 


ee ee ee ee ee ee eee oe 2 Oe ee ee ee Se 


No*D1 NOT USED 
D2 QATA TRANSFER. 


THIS ENTRY JTS MADE ANYTIME THE DATA TRANSFER ROUTINE 
iS CALLED» AND AT ITS EXIT THE ENDeADR IS NEQ TO 
TH! AsADR CBsADR FUR REVERSE). THE DATA IS EeADR 
MINUS AsANDR (B8.ADR MINUS FeADR FOR REVERSED. 


THE LAST M2 ENTRY FOR ANY IT/0 APPEARS TwICe IF THE 
CONTROL TS THE TYPE WHICH RETURNS To STATUS 10 
BETWEEN THE LAST DATA TRANSFER AND THE RESULT 
DESCRIPTOR COISKPACK IS ONE OF THESE). 


3 AT I/ INITQLATE TO THE CONTROL« VATA 15 
TH! REFERENCE ADDRESS SENT TQ THE CONTROL.» 


NOTE FNTRIES 03% D4» AND O05 ARE ALL MADE BY THE 
DRIVER AT THE SAME TIME.» WHICH IS AFTER THE UP» 
FILE AOR» FIRST DATA BUFFER CIF ANY) AND THE 
KEP eADR HAVE BEEN SENT TO THE CONTRULe THE CONTROL 
WIEL HAVE GONE TO 10 COR REYOND) &Y THIS TIME. 
BEGAUSE OF THE wAY If TS CODED. TF DATA IS SENT 
BETWEEN STATUS 6 CEND FILE «sADR) AND STATUS 7 CBEGIN 
REF eADR) THE 2 ENTRY WILL APPEAR AFTER THE D3» 04 
AN: O5 ENTRIES. ALSO» NOTE THAT THE ENTRIES ARE NOT 
IN THE SAME ORDER AS THEY ARE SENI TO THE CONTROL» 
WHICH TS OP» FILE ssbRs REF.AGR»s BUT GN REF eADR 
CO4)5 OP (D4) AND FILE «ADR COS). 


AN QBJECT COUE PATCH CAN BE EASILY MADE WHICH 
SUPPRESSES D3» D4» AND OS ENTRIES FOR TEST» TEST 
AND WAIT» PAUSE. 


D3» D4s AND DS ARE NUT ENTERED FOR A STOP UP. 


IF A 03 TMMEDE) 


| a VI Y FOLLOWS A 69 ENTRY UR A D6“DRB 
ENTRY» THE INITI | 


ATEL. TR 
ATE wAaS FOR A LINKED OF. 


04 THE 24 RIT OP CODE SENT TO THE CONTROL» IT 
MAY BE DIFFERENT THAN THE OP IN THE 1/9 
DESCRIPTORS FOR EXAMPLE» DM SEARCH OP WILL 


BE ENTERED AS DISK READ.se CSFE D3) 


DS THe FILE ADDRESS CSEE D3) 


06 TRANSFER TO DRIVER FOR SFRVICE KEQUEST 
DATA [S83 


PEE TMUS) SBA 3s CHANNEL NUMBER TO 
BE SERVICE NEXT 


RIGHTMOST 20 BITS: THE MASK RETURNED 
BY TEST SERVICE 
REQUEST 


THIS ENTRY IS ONLY MADE IF A CHANNEL THAT IS BEING 
TRACED HAS ITS BIT SET IN THE MASKe 


SEBVICE REGUEST ENTRIES USE TWO KEYS+ G6 AND DBs 06 
IS USED WHEN THE SERVICE REQUEST WAS OETECTED 
GQUTSIDE THE ORIVER$ A Dé KEY» THEN» SHOWS AN ENTRY 
TO THE DRIVER. DR TS USED WHEN THE URIVER HAS 
FINISHED SERVICING A CHANNEL AND DISCUVERS THAT 
SERVICE REQUEST IS STILL SETS A DB KEY SHOWS AN 
"ITERATION. | 


D7 POCKET SELECT INFORMATION HAS JUST BEEN 
SENT TO AND ACKNOWLEDGED bY THE 
READER »SORTER « 


DATA IS 8 


LEFTMOST 8 BITS! POCKFYT VALUE SENT 
7 TO CONTROL 


RIGHTMOST 16 #ITS3 INFO SENT bACK 
FREIM CUNTROL 
AFTER POCKET 
SELECT. 


08 A RESULT DESCRIPTOR HAS JUST BEEN KECEIVED 
PROM THE CONTROL» THE paATA iS THE 
REFFRENCE ADDRESS+ THIS ENTRY 1S MADE AT 
THE SAME TIME AS A 09 IS MADE» WHICH SHOWS 
THE RESULT DESCRIPTOR. 


THE ENTRIES ARE MADE PRIOR TU THE DETECTION OF A 
SECONDsOPsCOMPLETE UFF CONOITION.s AN EXCEPTION TO 
THIS IS THAT THE TwO ENTRIES ARE NOT MADE AT THE 
TERMINATION OF ANY PAUSE OP. | 

AN JBJECT CODE PATCH CAN BE MADE TU INHIBIT ENTRIES 
D8 AND M9 FOR RESULT DESCRIPTORS WHICH HAVE THE 
SECINDSOP.COMPLETE BIT OFF. 


08 AND NO pRE ENTERED FUR A STOP OP CALTHOUGH D3» 04 


AND DS ARF NuT)e 


IF A D9 TS IMMEDIATELY FOLLOWED 8Y A D3»e IT SHOWS 
THAT LINKING TOUK PLACE AND AN UNLUCKED DESCRIPTOR 
WAS FOUNDe IF A 09 TS FOLLUWED BY SOMETHING ELSE 
(NB, D6» NBs FX» EX ARE ALL POSSIBLE) IT SHOWS THAT 
EIT#ER LINKING wAS NGT OOWE UR THERE WERE NO 
UNLICKEND NHESCRIPTORS. 


A RP SULT NESCRIPTOR CSEE 08) 


VRIVE THRU GAP PERMISSION WAS JUST SENT TO 


THE CONTROL 


DAT® IS THE LINKED i709 DESCRIPTOR'S OP CODE. 


SERVICE REQUEST DETECTED TN DRIVER CSEE 
v6) 


10 


TABLE GF COUNTENTS$ 


GISMO AND INTERPRETER TRack faPLe 
TRACING G1SM. 

WKEY® VALUES a 

THE NON#DRIVER ENTRIES» FoO@EF 
FU@FF 

THE ORTVER ENTRIES ARE? 


ON UU 


ALPHABETIC INOEKS 
WKEY™ VALUES 
FOerF 
GISMG AND INTERPRETER TRACE TAALE 
THE ORIVER ENTRIES ARES 
THE NON@ORTVER ENTRIES» FUSEF 
TRACING GISM! 


G%SM oO TRACE AREA : | 
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2 


4 


\EILE /LOADER 
RUA SOG SORA | 
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On -Tuesday, Wednesday and Thursday, August 20 through August 22, there . 
will be classes on the micro-coded SOFT.IO routines. The classes will be 
held in the new conference room and will begin at 1:30 P.M. each day. 
Each class will last about three hours; the content of each days class 

is presented below. | 


SOFT.IO, if anyone does not know, is the micro-coding in the system which | 
receives I/0 requests, usually from the MCP, and makes corresponding requests 
upon the hard I/O Subsystem. The class will te organized along the same 
lines. Discussion will be présented covering (1) requests from the MCP 

(et. al.) to SOFT.IO and (2) requests from SOFT.IO to the Subsystem. There 
will be no discussion of the MCP at’ this time. 


The approximate schedule is as follows: 


Tuesday - General discussion of SOFT.IO 

| A. Requests upon SOFT.IO 
B. Requests upon the Subsystem by SOFT.IO 
C. The SPO : | 


Wednesday - Disk and Tape 
A. Disk Requests to SOFT.IO 
B. Tape Requests to SOFT.IO ; 
C. Exchange Requests to SOFT.IO 
D. Disk Requests, SOFT.IO to Subsystem 
E. Tape Requests, SOFT.IO to Subsystem 
F. Exchange Requests, SOFT.IO to Subsystem 


Thursday ~ Reader-Sorter, Data Comm, Trace 
A. Sorter Requests to SOFT.IO 
B. Data Comm Requests to SOFT.IO 
C. Sorter Requests, SOFT.IO to Subsystem 
D. Data Comm Requests, SOFT.1IO to Subsystem 
E. Trace 


The class is intended to be detailed. Hopefully, however, the structure 
presented above will allow you to leave the class whenever the level of 
detail exceeds your level of interest. You may leave and return as much 

as you like; please do so quietiy. It is recommended that no one leave 
during the first ddy, unless they have no intention of returning. 
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rRom THE CoNTROL AVD mbr0RY. le NtE ConTRoL 
IS NOT IWTERESTED W Moinée DAT (HoT W 
STATUS I+ o8 IS) THIS PUWEeE EXITS.) 
GET coNTReL sTrams (CA-RE)D 
i¢ STaATumHS EARL 14 THY 
SET OUTPUT 
i—F stTATm™s eau (5 THE 
BET (INPUT 
1—F STHR™S NEA 14 AD SHAMS NES 15° THE 
EX (T | 
CALCUULTE SPACE REUAWING BETWER E-ADR WD B-ADR 
(or BADR WD E-ADR IF REVERSE ) iN MBuCRY BUFFER. 
(NOTE* THE NEXT PART OF THE ROUTWE SETS A VARIETY 
OF TOCCLES AID PATAHETERS, DEPBUDING ON DEVICE 
TYPE, WHICH CONTROL THE DATA TRHISFER. THESE 
(INCLUDE BYTE SIZE OF DATA W CA-RCE CYCLE © 
| Ce,s, 1d, 1G 24), INDicATIOA OF MUCTI- BUFFER DEVICE, 
INDICATION OF DEVICES THAT ACCEPT TERUWATE Casmme/d, 
Tete actmal LooPS OK WUT AVD ouTPUT AFE 
QUITE Simil4e AD aree StowN GELOW, Merced) 


C Note % THE FOULOWING Cove DPOCES Nor APPLY To aA Disa, 
DIS TPAC om MmeDpet 4 TAPE. THE CODE. FOR THESE iS 
me iN THe PSEnudoO eee 


ne mate iecee mates snmmantneernd or meanest fl ae a ee tee ney ay + ew es pene mie tren lence Mt e—wnenepiane entry se Meee paren ns peat ~eerapneeeentnienaeiveenermey, a 
ner erent ae rntnecantee Nt os eye an iat Gilet in Sean bate, SiS wea 


“1nPur — OUTPUT. LooP OUTPUT. 


GET DATA FeOmM conTRaL (ca-ee) OR Ee DATS FROM AbuORY 

WRITE DATS TO mmRY OR sted DATH TO CONTROL (64 -Re ) 

iF ConTRoL's BureeRm is muptTyt (sms /é6 or '7) 
“GO TO CHECK -TERUINATE 

ie MeuceY BUFFER NoeT FULL YET (amet 5. ADE.) THR 
Go TO (NPUT—-ourTPUT LoorP 

\F TERUWATE TYPE DEVICE THe 

GO TO TERMINATE 

Go Te] meee (wrut) OR BweR-ReEsT @urpur) 


(je) 


TO-DATA CoNTWUED | r-2 kent) 


CHECK oTERUINATE 
1= Memory BUeEFER FULL THEY 
= TEMMNATE TYPE DEVICE WH &Y 
Go TO TeRrwwrzTe 
GO TO WIRetP-uUP 


TERUINATE 
SEUD TERMINATE DATA commayD To conlTRDL = (CCA-RC) 
GO TO WRr UP 


Emprt—- BUwK REST _ 
INPUT (ea-Re> | eure at Cca-R@e)d 
CET DATA Fleury CWtROL OR SWD Diumy PAT To CovTRoc. 
(ee ConTRol'S BUFFER NoT BIPTt THI (sTAmS STIL 418) 


GO TO sited aes BLANK T2ES T 


ene call | 
UPDATE E-, ar FIELD OF DESC [eI PTOR 
eX IT 
Unity RouTwES Corsmo~-coJTROL) | Po = 


SEVERAL UNNLITY ROUTWES 4RE USED TO SaID TO AD 
RECEIVE FRM THE CONTROL, (NCCUDING > 
TRANS FER-OUT 3 SHWDS A 8B BYTE (a4 Bits) it& TO 
THE CONTROL, WITH 3 CA-RO CYCLES. Used YO Saud 
OUT THE OP-CODE, GEILE ADDRESS WD REFERMCE - ADDRESS 
TRAWSEER. IN 2 ZecemeES A 3 BYTE (24 BITS) i TRE? FON 
THE covTROL, WITH S CA-RC ~ CYCLUES- USED TOS BRING 
, Ty HE REFERBUCE ABD: Ress WD REsUucT ee 
GET SERVICE , REQUEST MIS K - 
USES ONE CA-RC CHCLE yO GET THE wisk 
CET BTRMS 
USES ONE CA-RO CYCLE TO TEST Gores STATHS 
GET CYTE, Fieom ,cldJvVEL 
USES ONE OA-BRC CICLE TO RECEVE BYTE. USED FOR 
ee CETIWWG BYTE Cot, PoceeT SELECT RESULT, ETC 
SAD BYTE TO Clwwel | | | | 
USES ONE CA- RC TO SHD (BYTE, USED FOR SEUDW 


CPM 


ePRNACE COmmnsD 
eouesr | | TIVE | 

| | COMMAND ; | ~ 
(| CDATA~ | | | | 

TOGS| STATHS | 

| FORMATS ON DATA EXCHANGE 
TE Tp ere 

OLS | | 


-[ sue @)F- 


SR: roscP 


os Maximum 15, O14 
PEE IPHERAL 


76 SUBS YS THX 
Move <REGISTER> TO ComMAvd —p CA CYCLE 


MOVE DATA to <REGISTER > > RCE CHCLE 


© ommd Acrwarte — R estwse Compre re FORMATS - 


ca [rweleusl varimr id] RO rea starus] aia 
¥ PES | | — a 


ee mene enw Ne RCE te eet am emabte tee. 


rer vememnanantent es +o: 


| esr BD revise <ctductiaicl 


“GLEAR STEST! | 
STams ! 


| : | DEVICE 
_ 
| SEZMICE REQ MASK 


TEST SERvicé 
LERQUEST | 


ae 
| 


TERMINATE 
DATA 


“FRAN SPER. 
Out A 


a4 data BITS 
24 DATA BITS 


| asta | ene rere ener 


TOAaS AT RCO TmeE 
TAPES BT O= ODD BYTE.sTI=DRWE THR BAP.BTO = REVERSE 
SorrTEeR, BTO= None BitTl=Ppock SELECT ,BiTQ2= REVERSE 
OTHER ; BiT A= KEv~geSE 
ApvinenaL SPECIAL TPES | 
TRWSFER i BYTE Count (mTc-4, Pace, oN DISK) 


TRWSFER OUT BYTE CounT il uN) PaPeR APE) 
ODD,-CHAR CouvuTy MIC -2 
DRIVE THRU GAP — (mMTC~-2 


Stams VALUES; RWeEFLecT CowtTRoLR stMHTE PRIOR 


® 


“TO THiS | CA-RC TRAISACTIONG 


iy 
IF, 19,20 — 


21,29, 23 


ConTRe 


Coreen 


CON TROKW NeorT P—PreesaT 

CLEARED Craitutc)) STATE 

Bepy YO RECEIVE oP codE BYTES j,2,3 
READY TO RECEIVE FILE ADDRESS BYTES /,2,3 
[-BDY To RECEIVE REFERBUCE-ADR BYTES /, 2,3 
BUSYL DoWG erBmTION), Usuncey ceesS Te 
Io oR 18 AVD RHSES SERVICE REQUEST 
READY TO SBUD REFERBICE ADDRESS, BYTES 
1, 2,3. UseaAlry IMPLIES DAM TO Follow 
RWDY to RECEWE DATA (ouput) 

READY To sawD PATA (PUT) 

BOD OF BUFER (cEtDY Te SBUD oR RECEIVE 

AST BYTE) 3 Mere TO core. 

WD OF BUFFERS UST BUFFER | 
READY To SauD REFERBUCE ADPRESS , BYTES 
[,2,3. ImplLies RESUCT DESC TO " FOLLOW. 
READY TO SBD RESULT PESC BYTES 1,2,3 


CS GO FRO STAT“S Ls BACK DO 1. 


DO NOT seeQuUBICE STUHOUT THR CouTS. LITHER 


STATHS COUNT 15 USED To TELL PEXSER wt SOFT-LO 


wiaT LS 


RERQUK TED NExT. 


Lesa TRAY SITIONS § THOSE CowrfTrs GIZOUPED TOGETHER. 


ABOvE Cie, 


1213) INDICATE FR A REOUIRED SEOUBVCE 


(.e, ax MAST FoLrlow ly 3s mMusT Foltow 2) o 
O-+~MERS ATE 

Cownt M+ CGO NEXT piel mates wat GO SEKT TO 
O | | 4 —616419 | 7 
3s | 4 | IS | (46,17 

4 i ao ae lo | 7 

4g | 1O 1 on 7, al 
lo USIe Qo | al 
13 ' 4, 15, ty, - os. f° 2 7 


TYPICAL SET OF O613SMO~CoNTEOL TRWSACTIONS ia 


SWELeE Bueree DEVICES 7 


READ 24 


Bees 2S eA: AUT: speemae acre ngmcenager 


@ 


GISMO REAUESTED ~=1O (A (TUTE 
A CA~-RC CYCLE 

THREE CA-RE CYCLES. CoNTROL 
GEGWS, 

THREE CA-f@C CVNCLES 


A CA-RCO CHCLE. CdoNTROUW (ADI CASES 
ODY. FOR KEFERBUCE ADDEESS 


THREE CA-RO CYCLES. 

CONTROL INITIATES Peri PHERAL « 
Fiuts me6 ‘ITS BurFEeR Fran 
THE PERIPHERL- Wied dove, 
FAISES SERVICE REQUEST. 
QA-RC CICLEs | 

CoNTROL SETS ITS BIT 1A MASK 


THREE CA-RC CYCLES, CONTRO & 
PROVIDES REFERGUCE AODRESS. 


A CA-TeQ e4tClLE., CONTROL 
INDICATES DATA TRAVSEER - 
DATA 13 JM0VED 4 ONE BYTE 
PER CA-RCO CYCLE 


CONTROL INDICATES LAST BYTE 


A CA-RCO cYCLE. ConTRoe iIDICATES 
RADY TO SGD RDe 


THREE CA-EC CYCLES. CONTROL 
SWIPS RESULT DESC. 


CONTRelL 1S FWISHED aD 
RETURnRIUS DoH SmMus | 


Gismd PecEssES RESULT. 
MAY Lint. TO NEXT LO OB, 
Rett TO McP/us Ee. 


LA) ATE 7 


© 


CIlsmo MERQUESTED “TO (NiTUTE- 
BR CA-fRaO cCHACLE. 
THREE CA-fC CYCLES. CoNnTROn BEEWS 


THREE CA-RC CYCLES- 


A CA-RC CYCLES ContTRol iNDICATES 
DATA TRWSFER- 


DATA (3 SHUT TO CUNTIROL, ONE 
BITE PER (CA- BS CM CLE * 


CONTROL een CAST BYTE 


A CA-RC CYCLE - CONTROL INDICATES 
RADY FoR REFERMUCE ADDRESS 


THREE CA-RCO CYCLES. coAT ROL 
RECEIVES AUD SAVES REF AD 


Conteoe "Busy". LAIALNATE-S 
PERIPHEIAL , SHDS THE DATS 
FROM (TS BUFFER & 

LIHG) PERIPHERL ACTIN ES TH4T 
iT ¢s DINE, CON T7Ol PR4i(SES 
SERVICE TER UEST 


ACA-R& CYCLE, ConTRoOlL SETS ‘TS 
Br IN MASK | 


THREE CA-EKC CICLES- CowTRor 


reese REFERBUCEeE ADDEESTD 


A CA-@O CYCLE + CONTROL INDICATES 
RADY HO SWD RESULT PESC. 


THREE CA-RC CYCLES, coNTREL 
SWDS TflESUCT DESK 


CONTROL 1S FWISHED AYD FETs 
“TO STATS la 


GiSmDpn PREcESSES FEST, ar 


Linke TO NEexcT qo Or 
R-ETUTRA) To acP/uséEe 


Se + T1PiaAu cASsSE oF tA) PUT | | | 

uM G a _ | | 

to ~SPO Execute TESTSWAIT FOR ENQ 
- PUSH INPUT REQUEST 

“SERNCE REeauest 


‘ 
—_ 


"COMPLETE TesTZwW,4 Tea GWERATE ([ATERRG 


LSTERRUPT | 

“MCP INITIATES RED 

- GISMO INITIATES CONTROL 

—- READY K-I6HT ON 

“OPERATOR GoTERS TEXT | 
PUuSA BD CF MESSAGE (ar SEE 
— SERVICE, (+ecavesrT 


— COMPLETE READ [WT 


i 


ISTE RRUPTY 


-McP iarvUTES write “LE oz" 

-GISMO INITIATES Con7ROL 

~ MCP PROCESSES WWPUT, CWERMTES OUTPUT 
—Fexv (LFCR) writtev 

SERVICE REQUEST 

-‘COMPLETE WRITE 


—— MCP INITUTES WRITE 
=: —-GISMO IN ITUTES CONTROL 


-~ TEXT writTe 
= SeeVict ZeeuesT 


~ COMPLETE, WRITE. CRJERATE (JTERPUPT 
LUTECRUPT | 


~ MCP INITATES TEST XA WAIT 
~ GiSMo (INITIATES CON TROL 


SPOS TYPICAL. OUTPUT (UN SOLICITED) a (7) 


uM ex 


{ 


SPO IN TESTS WtIT 


~MCP WISHES TO WRITE 

- DISPATCH WRITE WITH 
OVERIDE SET IN CH TABLE 

= GISMO CLEARS CONTROL 

GISMO INITUTES WEITE | 


—- PRWIWG 
_ TEXT DONE . 
COMPLETE « GREHTE INTEREUPI 


INTERRUPT | 
—~McP IWITIATES TEST2ZW 
- GiSsmo WIT(ATES 


Note: cAwceLanan Or ta) PROCESS TEST 2WAIT Dv RING Disrartct 


Disk AUEUE ~ Ace XO DESCRIPTORS For. Atul "DisSke CrwveClS 
iJ THE $8YSTEN ARE id THE SAME ANEUE. 


re ea ee ee ee 1F MULMPLE CHAVNELS, EACH 
" CHANNEL TABLE. prey % | 
| eee ee a a | CHANEL TABLE BTRY POINTS 
| 4 TO HKD CF AuUEXE DESCRIPTOR. 


CHANNEL TABLE WITRY 


PECL, “HEAD OF QUEUE,’ DeSse 
oP CODE iS PAMN<S Ee) 


A 
Io DESCRIPTOR | Cc 
mr 
Be 
More 


Disks McCP~+ GISMO— New sur 
\) iF AN excerpmnon (OCCURS, DO NeT STOP, Bur InsTEsDd, 
KEEP LINKING to NEXT DESCRIPTOR We cui. 
SPECICIED BY “KEEP-Lintewe' BIT i) CH TABLE BUTRY. 
CnoTe: SUPPRESSES SETIVG “EXCEPTION-IDLE” Bir) | 
2) iz A (DESCRIPTOR WHICH IS NoT RRMDY FOR EXECUTNON 
1S) WCOUNTERED (es sTATUS BITS ©1, 10,14) b(Nic TO 
NexT DESCRIPTOR WW cHAW- | 
| SPECIFIED BY “KEEP, LINING” ~ 
3) Swee we keep Liveine AS iN C1), C2), we weED To 
KNOW WHE WelVE BERRI THROUGH THE WHOCE QUEUES 
THR WE CAI STOP. 
SPECIAL “HED of QUEUE DESCRIPTOR , POWTED TO 
BY ADDRESS FIELD OF @ cH MBLE syrmies For DiS. 
NEEEP Linking” SPECIFIES THIS, AUD wes TIT AT 
DisPaTeH Tne (CSiTIATE REOUEST), WE DIsc#ED 
THE REFEKCECE ADDRESS SeT BY THE y1eP 4aJD 
SE He AUDRESS egal THe ete EL HELE SUT? 


| (4) 
4) ID ever Te COPE WITH DISPATCHS ARRIVING IA 
AS ORDER PIFFER BUT THA THE OFDER THAT THE, 
DESLRIPHRS ACE CWksed lI THE QUEUE, WE 
Must BE ABLE To oveRRiDE (3) AD Nor STOP 
UPON WCOLNTERWG HRtdD OF muUEUE. (FoR ExmPiz, 
sF AJB ap CQ eRE INITULLY Lock ep, THY §& is_ 
UNLOCKED AYD DISPATCHED, WE WiLL Linc TO AVD 
IniTh4Te B.- (© Duewe HE Tee BB is in Process, 
A IS UN LOCI ED AID DISPATCHED, AT ComPLlen an 
oc B WE musT LWie PAST C< ‘Ciaceen) AJ> THE 
HEAD Ww ORDER To FWD aD WITATE A. | 
ADD BIT (NS cNwWwEL tTeBLE (SET AT DisPAtcH ) CALLED 
"PEIDWS | (= WE BCcoUWTER THE HEtD CF QUEUE 
AJDT iT 18 ReseT, THRI wE sTo?P- IF iT is 
SET THY WE RESET IT AND LINK To VEXT DESC. 
5) Av To DESCRIPTORS Coke PIFFECWT CNWWELS (WW BANE @. 
Fae, UPON BICOUNTERWG A TEEEDY DESCRIPTOR . CHECC 
CUWNEL E1 erty. fe WRONG THEY Linke To OENT. 


New @atsmo cope Foe MCP-CISMO DISK, 
DisPpatce _ 
SET PENDING BIT W CHYNEL TABLE BUTRY 
IF KEEP-LINKING Titw use REF-ADR (ROA CH TABLE - 
GET A DESCRIPTOR 7 | 
I= RSs Bers NOT RBDY Ge tre 
LiNk +o NEXT DESCE(PTOR | 
ANALYZE OP cope 
i oe CHANNEL FROM RS NEA CHANEL WE ARE @A)J “THE/ 
UnLoci (0) RS BITS AD LIN TO NEXT PESC 
iF SPECIAL DESC C PAUSE OP — HE4D oF QUEUE ) THe 
ie PawIDIWE BitT THe | 
ESET PRUDIVG Bit 
Link To NEXT DES 
| GO TO NEXT- SERNUICE 
ANALYZE RESULT 
IE Keer LINGING THR | 
Fees SEMWE ExcePTO-IDLE 
be TO NEXT DESCRIPTOR, 


LSkKs (ALS Mo — CONTROL 


» 


[-- Ser | | 
covrmoes| IPSf%| excu| Ame | 2eErLne | Taw] pause 


Her | 46 [ves | vw | -— | — | 


~we TN mines gene 


=i HPT | ee 


— SME WUMBER OF [$0 CHIRICTER 
BUFFERS ClewcER FOR DiAGwesSTIC STUFF). 

Art ARE MULTNPLE SERVICE REQUEST TYPES. 

Att Attow (Reaurre) BE C/SmM5 FO TERUINATE. 


DATA WIDTH WD TERUINATE SE@UEICE YwDLED 
BY FOeDATA RouTwe. "24"7TyPES ARE 
@PTNONAL GIsmMo SEGMWTe 

HPT ) incuuvpwe FN 3. TYPICHL RED 

P 
fasen GL 
To Reauesr 

GISMmO, INI\TUTES 

iATHICY The 

SERVICE REQUEST 


15O CH4HRS DATA 


SER TER 
1GO0 CMAES DATA 


SER KES : 
< 2) CMMRS DATA < GIismo swos “TERM WaTe" corms, 
RESULT DESC | 


Dise 2 Gaismo — Con TROL 


DO-2, PACs RAD 


Arena Meise ss (ie ARAA 1S iA) CORRECT CYLINDER, OP PROCEEDS 
@ : i 
AS in HPT cHAeT) 


Attu USE SuU?PRESSION OF B SECOND OP CAUr?PLETE BIT 
T INDICATE SEEKWE) am WRONG ge cae cam, 
SEEKING. Ale (ini MOTION — 
WRONG CYUNDERS WE SUST. SOK CHT , Bur Hs 
SO 1S NOT FoR THET Tetcee (e¥LiwDeR) 


Are ARE iniTHTED BY SPHDARD WAY 
‘DC-a ) PACK NoONFY GISMO OF SEEl< comPLeTE 
pe-l- POES Not von ey 


DC-if READ 


se a We G = A 


 ToreauesT TO pEQuesrT 
2 ee ~- | GisrtO INITIATES 
ee: Ata SMrRTS 
ais SERVICE 
et. Be | @P oFF | saad | ae OFF 
an on Brew PAanse 
| SERVKE FOR 
ARM BOD | 
- IN TATE PID THE 
Us és COMP PAnse 
oO PAntiATE 
+ SERUICE SERN Ice 
io teee [SO DATA OP OFF 
SERVICE BE) PAUSE 
-- Sito DATA | 
ZEesuLcr Aw SToPs 
Wd Twe 
COMP PAYS 
Ue TATE 
LATWCY 
SERVICE 
1SOo DATA. 
SERUICKE 
L150 OAM 


fEsucT 


Disk spat — Gusmo ~ CowTRoL 


NEI RULES Form GISMO 
ANAL ZE @P code | 
1— SPECIAL, PESCRIPTOR THEV 
te aette EBT ol IN CH PTBCE THE 
Benge nEREERTION | OF PAUSE OP, 
NEXT. SERVICE ~~. Pn Gls 
GET STATUS | 
Fe STATUS Eou ! THey 
SEY Busy, PRDING (JNJ CH TABLE 
GET REFADR FRom YnBLE 
CGO TO RESET CNWNEL 
TIWSFER lJ Fee reretewce ADDRESS 
\F RS BiTS NOT Ol THey (won oF Pause) 
TITRWSFER W KD AVJD Disc#RD 
| LINK TO WEXT DESCRIPTOR 
AVALYZE RESULT 
1— SECOND sOP.OFF THEN 
iF DC-l THe 
SET PAUSE BIT IN CH TABLE 
UNLocK RS BITS 
LINK TO NEXT DESCRIPTOR 


De-2 Wd DISKPACK WILL SUPPRESS TECWWD CP CAaAnPLETE 
sitT Veen LESULT DESQA ;F oP is TEST ®WUAIT AD 
LONDITIAN iS ACT MET | 


NEW RPY“LCE FOR TEST WAITS | 
AT TWER WTEREUPT ToE in DEX THROUCH 
CWWNE MSBLE LOOKWG FOR Gen DTEY - 
WiThH BUSY CFF AWD NER Own. 
| l= FOUND TW DISPATCH » USIG 
aa TEFcCADR rFROMAW THE LE 


Nore 4 ‘DEVICES Ls HICH N4ve Mee SET. 
CO RC-2, PACK SAL TAPE) ARE A BUBSET oF 
DEVICES WITH KEEP-LWews SET 
Catt Dis ALL APE) .- 


Excuw6e:s DISK © QR) 


MAX: <4 CusTROLsS 


CONTROL 


Bus 


“~~ INDICATES PATH ADDED BY EXCHIVCE 


Ate nn ae Meee sar tr emntemenetrme tA mame mmms eR 8 ts we ne 


nh at AR TTT 


Exct Mce ~Gismo 


MceP WiLL NITIALIZE GAAWWEL WELLE WdICATVG PRESCEJCE 


DE AVD PesSiBLE PATHS ON ExXCHWCE, SuBseQugt Tre: 
INITIALIZATION J mceP Witt piREecT ACL DISPATCHS Te 
L6UEST CNEL ON ExcKnw6e (Caued PRIMARY CHWNEL ) 
WD C18mMO Will PROVIDE ALTERNATE Patt SELECTION 
iW et Gu PRIMARY cCHthWwAIEu BusY.a MCP ALSO SerTs 


CHANNEL iA RS FIELD CF ALL DESCRIPTORS FOR BkKCE 
TO PRIMACY CHWABL. 


PResceoce Avd PATHS ARE SPECIFIED 


Bt TWO Frtecrds 
id) CHwWANEL TTHBLE goepemee gTrRy (Cs): 


EXCHWGE Lite BiT+ WHR SET, THE EBxcHWee LINK 
FIELD oF THIS BYTREY CONTAWS PORT YY CLULWNEL 
OF NEXT ON) ExchHNGE. LAST BTRY (AW BxcHeeE 
HAS THis Bit RESET. | 

EXCN4IGE LIN FIELDS CoNTAWS PORT*/CUWNEL OF 
NEXT On EXCUWée. | 

K aewarts Ty, CSeeT. ro)» 


New gismo smeFr: MCP -GISAtod 
Dis PATCH a Oy 
(© ClwNEe BUSY THR 
i- EXCH LINK, BIT 3 THE 
ITERATE THEX DISPATCH, “USING CNAWNEL 
FRon Excl LINK FIELD. 


ANaAtNW2E OP code 


IE CUWEL WE APE ow is Nov CHhtWvEe WW RS FIELD 
| Line THROUGH BXCHWGE , STAPWE AT CHaweL 
TABLE TRY FROM RS (PRIMARY) TO SEE 
}\F ChLINEL WE ABE ON 18 WW EXCIWGE 

iF Not iN Exc two THY 
Udtock Ss (eo) _ | 
LIN TO NEXT DESCHIUPTOR 


‘ ‘eis Saechas Geiaseomens Latics tte ie cite su bpp nea 
_asoenmramemneyiaen as tiem aa aeme ot St acsice panacea 


Aen Samer CANE SRE OCI NAR BO te Os AI aA YE AAAI oe Se ON LOLE OLE GLEE AIL LT ELLIOTT LY AGL POLE LO EINE SOO EF SI NNRE HBA (816 rer oer weer enssan: An ate tate +» Peni 


ExcWwWGE + Disk “GCISMO — Td SYSTEY 


GiSMO DOES NoT KEEP TRHIe OF WHET WITS ARE 
CURRTLY i) PRecess., |e AS To 18 IN PROCESS 
THROUGH ONE CloNEL AID AN @©P IS INITLETED 
THROUGH THE CTHER CUWAEL TO THE S4uE WiT, 
THE CoNTRot Will TERUWATE THE SECWD IWITIATNGA 
WD ReETUW A RESUCT WITH THE SECOID OP comPLETE 
BiT suUPPRrEessED (EU BUSY). Gismo’s ZESPONSE to 
THIS isDicATOE Wieck BE TO LINK TO THe WEXT DESCRIP - 
TOR, ALLOWING THE OTHER oWTROL, WH IT IS 
FINISHED ITS PRES@OT OP, TO LINK TO AJD RE- 
INITATE TPDHS DESCRIPTOR. KEEPING W MWD THE 
PROBLEM REFEEFED TO OW PAGE 19, I1TENC4), THE 
CO LLOWING CODE jw GOSM4AD ‘S$ ADDED: 


New GISmMo STUFFS GiSuo-Teo srsTHy 
ANALYZE RESULT 
l= SECOND OP CFF THR | | | 
i= CNOWeEO (8 IN EBXCNWCE THEI 
Ceu BUSY) Lide THROUGH LCNWNEL TABLE 
USWO EXKCH LUNES, UNTIL AN BUTRY WiTh 
THE Busy BiT sET 18S FOUND, Iw TET 
B/TR¥, SET THE PRDWE BIT. 
uJlocte RS | 
LINK TO NEXT DESCRIPTOR ~ 


TAPE CHAIN _— = @9 


=> MORE 
 SULUBCHAWS 


,ToOwtTsS TS Some 


BERG Joven oF om sean Tae) sen ot 
PESO iN sus | 
clu 


— . SuBcis ly 
pidx | oe 


ONE SUBCHAW PER WUiT 


Arvwow 2 


SUBCULINS AS WKOLES YO BE wDLED 
AS f ORDEK a 


Auwss inedte witt suBcliw 


in 


IN sEeER(IAL eRDER, 


S WARES SOME OF STHEF iMPian WITED FOR Disk 
CH MABE 3 
UL PWDWEe ) Exch, ad LinveWwl, TER , EXCh wk, ADR 


Nees oP CODES Leck, INDIGTES Heth OF SUBCALEW 


ADD INoWAL GISMO TEGGLE iN TAS FleLD +2 LocesD SMTE 


TAPE: GISMO — ConTROL 
Contre wit: | | 

SET A TOGGLE iNDICATWG RELERSE IN BUERY s™Mmm™sS 
REPORT APTER FECEIVUWEC oP CODE, 

SET A TOOCLE AND ACCEPT A SPECIAL CoAmIAUD FOR 

— NAIDLUNG «=SiAGLE «BYTE OF PAM IN OR OL, 

SUPPRESS THE SECOND OP cOomPLETE BIT 1F CowDiTuecs 
ARE NOT MET aA) A TEST & WUUM'Te | 


Nas Gismoe ewes 
GET, DESC | 
1F Not RwMNDdY THE x Zs Bits) 
AB NGT LoceeD,- STHTE Tie 
UWe TO NEXT DESCRIPTOR 
iF RS 15 if eR Il Thr, 
: EXIT SUuBCWWW USWE CLADE 
SET BLADER IN LOCK oP (ted suBcurw) 
Yo PowIT TO NotT READY DEST 
UNLOCK Loti. OP AWD RESET LOCKED STHTE 
LINK. JO AEXT pPeESC C weer LO Cle. @P ) 
VE RS is of wHe Cat Loce ep) 
3ET BADR +O A-ADR CF Lote OP - 
Unlock tock oP AVD RESET LOCKED SMITE 


LWK TO NEXT DESCEIPTER 
“ ANLYZE eP 


\F OP EAL Lote oP THEY 
SET LoclkceD STATE 


Ase B-ADR TO LWe 7O NEXT PESC 


EXECUTE DESC | 


(E REVERSE TOG (iw SmMTUS REPORT RC) THEY 
SET E-ADR to B-ADR : 


ANALYZE RESULT | 
|e SECND OP OFF THA A TEST R WAITS conDiTIENW uct ) 
| UN LOCK zs PET 
EX IT SUBCH4EW USWG. C,ADR 
SET 3,A0DR TO REF/ADR OF THIET DESC 
UNLOCK LOCK OP RS AUD BESET LOCKED SHTE 
 bLIWK TO NEXT DESC- 
le £2RCEPTION “THh 
ieee EXIT SUBCILHIW WYsvIe CAD 
BET BADR TO RELADR oF “TIT DESC 
UNLOCK Locke RS AWD RESET Locke ED is | 
LWK +~O NEXT DESC 


IO- DATA 


COPE WITH bDD BYTE Tha SEERS 
WD REVERSE CPEMMNAUS. 
Core Wii TH SPACE: oP CODE, 


generate 


so senastbaameaiiaeh 


ietesamneinanenaemiateiniatestainhioneestchaesedestocetianeniedeniiememacnidian 


TAPE EXCHUGE! SMe SoRT OF PicTuRE AS DISK 


XC NASOE . 
MceP iNtTAUHLIZES CHWNEL THBLE THRE 


) 


GtISMo provides 
ALTERNATE ‘PATH | S ELECTION C cAm1 


AS Ddisk)- 


No PposscBitity OF UNIT CINELLCT (as EM BusYf ov 
Diste) , SWCE ALL @©?PS FOR AY UNIT ALE 
CROUPED TOGETHER WW oNE SUBCNAWS WHE 
A CONTROL tS ExEcutTwe WW A SUBCKHE » THE 
Lock. oP DESC CHRD oF SUuBCIIW) IS MARIcED 
IN Process (01) AUD THE OTHER CavuTRoL 


IF WITATED, Wiel NoT BWrEeRr sutBCWW THAT 
IS NOT READY (00). 


Gs) 


Tre colilawwe 18 A PSEUDD LISTWE WHicH REPUCES 
THE WE OW PACES 6-7-8. Paces F-IO ACE 
THE SANE, AID ARE NoT DUPLIOGTED HESE- THE 
SAne eT RULES AS ON PACE G APPLY * 


THiS ULlsTwe REFLECTS THE ADDITION OF Disk, TAPE 
MWD EXxXCHWCES- A FEW ADDITIWS NIUE ALSO BEB 
MADE Wo WTCeIPATWN OF Tem DAM -canri 4/0 

REAPER SceoeTerg THe Bile of TIT CODE 


1S 
PRESEITED LATER- 


DISPATCH TWiE* Heee erom S-OP (om E.rO) (reP-cisme)A - 2 
GET (CHANNEL TAGLE ETI Y —— 
ie Net JITULIZED The BYPASS RULES 
i= EXCEPTION | OVERRIDE They | 
RESET BUSY) PENDS, EX-TDLE, OVERRIDE 
if EXCEPTION »~tDLE THRE 
EXCH. Lin kK | 
1 EXCH THe 
GET Port /chawNEL FROM ExcH-Livie 
GO TO DISPATCH THE | 
EX VT | | 
SET Busy , PNDING 
iF iT WAS pase piesa ee TO EXCH LINK 
IF KEEP LINKING THY) 


GET EZEF-ADR FtKoOnMy TABLE | C roasts To iN BAD OF QUEUE) 


Sed 


Snr 


ners TIT mn, eee 


Reser aHhanneL  (CGisto-ro 8yYsteu) | B-z= 
ie Poer Aca 7 —rHEW MAIS SG enone EreoR ¢exit 

1} CHAWNEL E&L Is) They "MISS (NG DEVICE" ERROR EK(T 

SET uP CUAINEL ) REE. ADR inl ScReTCHPADS 

GET CONTROL STATUS & =D cA -R-) 

{F WHore RO 18S 2ERO TH " PAISSInG DEVicE  ERKOR ExT 

16 |PockET SELECT 10G THEI GO TO MDLE-Poce ET 

16 STaAMS wea | THEY CLEAR conTReK (CA-Re) 


ANANZE Ip  (oisto-Cismo) | 


C- a 
SET UP LOCAL TSEGLES BY DECODING DEVICE iD. 
TH EY 


WitL BE SaAvED DURING EXECUT) OW re, 
; RS FlELD CFE DESCRIPTOR, - 


F deena of, 


Ger A DEScRIPrcRa 
FETCH 25S BirTs 
1F oT READY Coo) THEY 
Fe DBisKe Toh THEY | 
LINAS LIVK TO NEXT DESCRIPTOR 
IF TAPE TO They © | 
: (F Not LoeoceedD o STATE Tht (Lecce AT Lo tie) 
| GO TO LINK | | 
LF RS BTS (OQ orm Jl THEA (A LoGceD pes) 
EXiT SUBCHAW US5iNG C.FIELD 
SET B-ADKR CF LoeK TO LecicED.dDESC 
UNLOCK LOCK DESC. AND RESET ECCLCKED-SMTE 
USING REF ADR OF Lote GO TO LWk 
1-§ RS BITS Ol TH (weed Batic To Loci ) 
SET BADR OF LOCK.OP TO AL-ADR (ited SuBCu 
UN LOCIZ LOCK DESC AYD RESET LOCicED . STATE 
USWE REF ADR OF Lock Go TO Link 


napa eneemtntans pe nan mene neyegermcnenmeannignagemprammiagny enn ns tba tt snaeneanersnomencermtentepaiessias aeetines make ste + 
wren one 


( A Bot RADY DESL , ALL DEVICES BUT TAPE, Disk) 

FAKE UP PAUSE OP | 
GO TO CHECK FoR PAUSE 

(tHe DESCRIPTOR WAS REIDY (c0)) 


Loc PESCRIPTOR CSET RS To or) WD SAVE TOGGLES 


ANANYZE cP CODE 


if 


\F 


SIOP.CP-CODE THE 


FACE up &D 
SET DONTLWE 
Go TO ANALYZE RESULT 
PAUSE ©P COPE. THe (HEAD OF QUEUE. TAPE DISK) 
UNLOCK aS BITS . 
GO TO CHECK FOR Pause 
DiS Ki THEY | 
\E ChwWANEL WE ARE ON) 1S NOT CHHWEL IN RS THEN 
ChwAEL WE ARE OW It NoT W Exclhewce Tt 
untrock [Ss Bits | 
| GO TO Link« 
TAPE TOG THEY ; 
1 GP CODE 18 Lock oP THEY 

SET itocKeD STATE. | 

USING B-ADPR) tLWK TO NEXT x/O- 
DATA- CoM <THE THEY | 
1= OP I$ WRITE ANTO Pole Tie/ 

(iO tO SKIP. E-ADR | 


Ee 


SET E-ADR ‘TO A-ADR 


Sixt? -E, 


Cr Ede 


FE 


l= 


— &0 


ADR : 
TO “EXECUTE __ oeEsSC ee eee 
: | ( vow Dise) 74 PZ ) EA-Z 

roe TAUSE 4 WE H4UE BvCOoUW/TERED NOT READY DESC OR PHS 
OF PAUSE, BIT CRAM cone) THEY 

Face up PAsE OP AD GO To EXECUTE -DESC 
TO.PAUSE THRU CDC-i) THE 

RESET TO,P4use | 

PAcE uP PAUSE OP AD Go To EXECHTE.DESAG 
PAIDING THEY 7 

RESET PRIDNG 

1€ KEEP UNKING THEY (CdISH, TAPE) 

bKintktk& TO NEXT DESCRIPTOR 


RESET Busy 
GO TO AEXT SERNICE 


EXECUTE DESCRIPTOR | F-zZ 
TRAYSFER OUT OP code © foaa Re i 
TRWSFER ouT FiLe ADR CC.ADZ) Coa~Re C3)) 
JE RBVERSE.TOG THe (IN RO OF UST CA-RC) 
SET E/ADR TO BADR (ep oF BUFFER) 
CALL LO-.DATA (Cmty o® MAY WET MOVE DATA) 
(covTrot ALWAYS WW ST™rus 7 
TWVSFEL CUT REF-ADR (ena- Re (3)) Ccontrou id 10, Bus) 
GO TO NEXT. SERVICE > | 


a-z 
NEXT SERVICE s Here FROM INTERP oR igi GIsSme 
GET SERUICE REQUEST MtSK 
iF Won Freunde. BESET Seevice Reo They 2x. 
GET STATHS 
\© STaATs Beau | THe (C-2) PACK: SEEK ComPLeTe,) 
SET Busy, PHDING 
USING REF-ADR Fizdt TABLE , 60 TO RESET ONAVYWEL 
CContRoL ww smtus il em 18) 
TRWSFER in REF-ADR (CA- re (s)) 
IF RS BITS HNEQ Ol THN CWD oF PIrSE) 
TRWSFER WW RD AUD DisG~zed CCA-RCC3)) 
IF DiSK-TOS THEY CWAS A HED CF a ) 
LW to NeXT L/D (Co To ReseT CHH/WEL) 
USING THIS REF-ADR, 60 TO RESET ClmwEL (NET 2a+Dy) 
CALL TOsDATA (atyY eR MEY NOT movVE Dare) 
GET -sTaT4s (7) 10,21) : 
l= STATS ESL JF MEY 
TRWSFER OUT REF ADR 
G0 TO NEXT, SECNICE 
iF STATUS NEG Al Tite 
GO To NEXT - Swevice . | 
TRWSFER IN RESULT DESC (c4—KCC3)) 


Ga) 


Anawrtze Resuct | | ie = 


1— —_ SEQQVD, ,OP-OFF THR CALL S ECEWD. OP. COMC-OFF 
i1— DAatTaA,comm, Toe THE | | 
(Lowe zecord “thd DerecTED iD TO-DATA WD TOC 
SET WW a | 
MAYBE SET "No ET" AUD EXCEPTION 
STORE RESULT W RS FIELD OF LO DESC 
16 EXCEPTION MOR. WavTsinTeReuPer (RS) THE 
FORmuAT AID BTER iWTERTUPT IW GUE 
1—- eExcePTaw AID NJerT KEEP LW€EING THEY 
| SET EXCEPTION 6 IDLE 
i= DONT. LWkR THEY : 
RESET TUS, PEIDVNG 
GO TO AEXT SERVICE 
ie TAPE ,TOR AWD EXCEPTION THEY 
EMT BUS Ccutw USWG CeADR 
SET BADR OF LOCK-OP TO EXCEPTIWUN DESC 
UNiecie MS OCF Lock WD RESET LOCKED SMITE ~ 
USWe Lite FROM Lock OP, LWk TO NEXT x/o 
IF Sot DiSKs«TOG AVD EXCEPTIOW. THEY 
CGO Te NEXT, SERLICE 
Cro | EXCEPTION OR Disic AVD excertiow ) 
Link TO NEXT DESC 


iasibsabelineseatigeteniimmmmeaime emaaamnntane eee Ee ncerwrerorreesee + 


Ne Pee ncaa en 


(Neve: THE Followine Rouwe DOES NOT CONTAW 
PATA COMM OF7 REDDER Sorte. SEE PAGE 4/j » 


lait Alleah atl cs OFF | | HH-R 
4 DiS!€,TOR Me, | ' 
1F SPECK LoRD THEI SET SECIND-OP- Com? Tees eax iT 
(F TESTSWAWIT: THER Go TO Neat owe 
1 DC-l ZHRO SET TO,P4AUSE | 
ie EXCH TH Ww | 
dewrove PND BUSY ConTRoL aesie. eviey) AUD SET ies. PRD 
BENOUE Remind ADE 
UNLOCK RS ew 
USIYE LINK 5 GO TO RESET Chl NEL  Crwie Tes esr) 
(Ff TAPE-TOG THe,v | 
VNLOM TS FLELD 
EXiT SUuBcit}Yy USWG cCLADR. 
G@ET BADR ©F Lote DESC TO powT TO THES DES 
ee ae COC PESO AVD PRESET LOCe E2.S TE 


“ 


Dara _ COMM— SINGLE LINE COMTROL 


Acc pats comm = x/o 


SPECIAL KFouTWeES DisTwWwer teem 


ON REQUESTOR SIDE KNwWDLlED BY 


MCP (HEEe CLLLED j4vd<ER) 


Tus HavDLER ALLOCATES (TS OWN TO DESCRIPTORS. 


TYPICALLY, a USAGE WvoLLVES A 
IS LINC ED TO THE WRITE- 


TO A Red , bWIHICH 


WRITE DESCRIPTOR LINKED 


l= Tee WADLER WISHES TO WRTe A MESSAGE IT Wee 


FO LLOU) THES & STEPS * 
HAA DLER 
DPACE A SELECT BSEOUBICE 
in THE UATA ARBA OF THE 
WRITE. 
a) Unlock. Bot (ID Fix ES) 


ERUEST I) TBRZUPT QD, FE EAD 
3) “DISPATCH THE WRITE 


4) 
5) 


6) 


”) 


E1smO 


INTUTE THE WRITE. 
[— AT COMPLETION OF THE 
WRITE Here 15 ExcEePTION, 
GCWEATE INTEREUPT AUD 

STOP LWWeEWNG, 

1& NO EXCEPTIN , LINK TO 
AID (inti TUTe EBD. 

If AT CaomPLETo) OF RED, 
THERE IS BXCEPTION, GG ERTE 
(INTEL EOPT AD STOP Linewe.., 
Gees iF NO EXCEPTION . GEV TE 
WTEC EUPT THR twee. THe 
WRITE (S toceEeD, SO ini THTE 
Pause. At TEmuWanU OF 
PAUSE, RE-EXAMWE WRITES 

1 UNLOocCED, INITATE Te 
IF LoceED , P4usE Actw. 


HAYDLER | GIigmd 
7) Ax suck BSSFUL “TEs AT OA | 
RAD, HMDLER LooKs AT DIY 
For ‘Nie ea aaete: OF 
| RpOuesT BY TEmiW4te [e Sos 
In) Pace TExT FOR WRITE 
NTO WRITE ARCA. 
in) UN LOS te RED DESC , REQUEST 


TEROUTT 
In) CNcoce, WRITE DESC 


(3) QT THE cCorPLETION OF Same 
PAUSE, WE SEG THE WRITE 
UNLOCKED SO WE ININATE IT. 

14) AT CANMPLETIAS OF WRITE, IF 
EXCEPNG Tey GEJEZATE 
IITERIZUPT AVD BIOP Wes. 

15) 1—F NO EXCEPTION THe LINK 
TO AWD IITATE iZE4D 

ie) AT comPLeTO) OF RETD, CEVERTE 

BIS INTEREUPT. le 

EXCEPTON THR STOP Lec - 

[= No €XCEPNOS THE Lirik 

TO Write, [rT 18 LeceeD, So 

WITATE PAUSWE , AS IN (&)~ 

17) Ar suecesseur Tea waned oF EMAD, 
HAD L ER LooKS AT DATA: FOR 
"ACK NOMEDCEMWT BY TERY 
OF KECEIPT OF MESSAGE. 


bd 


PausiiIG on FTHE WRITE- To 
TERMINATE THIS, THE NWOLEKR AtY Chyce THE WRiTE 
CPF ttm A BTeP OP AID wWiroltkk THE fs, 


Ar THIS PONT GtSmuo (Ss 


l= THE HWDLER WISHES TO REED FROM THE TERMIWAL, 
O@ ir FOlOwS THE SAXNE STEPS AS OTUNED 
ABOVE, ONLY THE DATA BEWE DIFFERSUTS 

FIRST WRITE 3.5 conTRoL Cu4esS “ALY INPUT %” 


a 


Fleer RMDS <ovTRel CH+e two! OR mMeESSAGR TEXT 
SECOND WRITES ACKNOJLEDGE RECEIPT (covTRo. cutes) 
SECOND KRAD? BID OF TRWS CcuvTeoL cites) - 


To PROUIDE THE ABOVE, NoTHWa NEW NEED BE ADDED 
TO GISMO- WE Use EXISTWEG LWeEWE MECHWISUS ET ALY 


Pause Bit stT W CHHNEL THBLE BUTRY (Pause ow LociceD ) 
Excepna ovVECRIDE To CAVCEL W PROCESS FO, 
(AS , FOR BUUPLE, WHES TERUWAL DoESWT KNOW How 
1 SAY “HNO TO tANPUT REAUEST, THE Bed 
| STATS ACTIUE UnTh HeountT SCOURS ian INDE FIN ITLY pe 
StoP SPS avd EXCEPTIONS TERUWATE Livictwe- 
StoP CPS TO TEKUIWATE OR WHIBIT PAUSING. 
INTERRUPTS GWERATED WHE) REQUESTED WD ON EXCEPTIOVS., 


Ar ctever 4-2 Gismo Wich DETECT WD REPORT AI ZRROR 
CONDINION WDICATIG MORE DM RECEIVED Flan 
CONTROL TH WoOLLD FiT W ew nrwwory BuPrree- 


AW ABDINENAL FUNETIOW 1S PROUDED*? THE ABILITY TO 
CONTWUALLY POLL A SERIES OF TERUWALS LooKwe 
FOR eoNE THAT AAS WPUT.L A pote GCPERATIOV coJSISTS | 
OF BWPWE A TERUINAL ADDRESS AVD WaAUikY CHARACTERS 
CWRITE)) TOD THE caNTROL, THY THE conTROL (Feen 
THE TERUWAL) ShUDIVE BACIC CRUD) A VEGATIVE RESPOUSE 
CNAK) ORF A MESSAGE From THE TERUIAAL. 


THE WADLER WILL SET UP THE DESCRIPTORS AS 
SHOWA BetLOW- TWwo SPECIAL OPS ARE USED, 
WEITE Auto Pork AVD READ AUTO POLL. 


D ESCRIPTORS ser AUP: 
a SS Be 2 | POINTE 
WR ite 
kare 7 


Teen Teas Ferw as 


teeematenen cathe ok 


— Tee  ConTROU WILtl Cee ACCEPT THE NUMBER Or 
CWAZACTERS ON A WRITE AUNTO Poll AS DEFWED IN 
THE OP CODE CBGTH oF WE Poll SEAuUBCE), 

THeI TECUWATE THE DATH TRysFere. 

— Gismo WIL, AT TeRuWANW , BTORE THe UP DATED 
DATA ADDRESS i) THE E-ADM@ FlELD (wow Powrs 
TO NEXT POLL REQUKICE). 

ConTReL Wilt ALWAYS SUPRESS SECOND OP 
COMPLETE BiT FOR WRITE ATO Ppoll- 

—GISMO wil RESRWDP BY WW Locke WE THE RS BITS 
AID LINKWE TO THRE NEC DESCRIPTOR - 

—- ConTROLW WILL SET EXCEPTION AID SEQID OP COMPLETE 
Bit oN RED ATO POLL [EF MESSAGE PECEIVED- 

~ GiSmo WILK GRJERATE WTEeReuPT AID TERUWATE LUntleweé 

- CoNTROL Will S3UPPRESS SECOND OP COMPLETE BIT . 

On BAD Artro Poll 16 RESPONSE 15 WERMITNLE (wo PUT) 

~GISMO Wilk UNLOCK KS BITS WD LWK ro 
Next DESCRIPTOR, CWRITE AUTO Pole ) 


Gismo must NET SET THE E-ADR YO THE A, ADR AT 
INITIATE TE AS 1T USUALLY POES5 THE W4HJDLER 
MUST, PRIOR +o DISPATCH, RET THE E-ADR Te 
THE BEGGWING @F A POLL SERuUEICE (WEED NOT BE 
THE ARST we IN THE BueFez2)- 


Gismo Must NoMeeE wWwHes E-ADR (List POLITER ) RC4CHES 
B- ADR (eud cist) AJD RESET IT TO A-ADR (BEEW LIST). 


ContROL TELLS GISMO WHICH SECOND OP COMPLETE 
SUPPRESS(oN BY SETING BITS 22A,29SB W eESULT 
To Of FOR WRITE AUTO POLL AUD TO ©O FOR RSD AUTO RL 


New Giisme 


Auto Feu Serene, 


SET E-ADR TO ween OF APOLL SER 
REQUEST WiTuTe CorisPpaetrcHs 


|— CLS OWWITKTES WRITE huto Porl 


CONTEOL ACCEPTS FIRST POLL SEBLe 

GISMO UPDATES B-ADR oa POWTER) 
SEENCE KEAUBST 

CONTROL SUPRRESSES SEQND OP ConrIPLETE 
GISMO WloteS KES WD LinNleS 


—GISMO WITUTES RetdD AnTo POLL 


(do WWRAT “THUS TERMINAL) 
SERV e eCEAQUEST 
CONTROL. SUPPRESSES SECQOUD oP COMPLETE 
GISMO UNLOCeS RS WD LWES 
GISMO It THATES Were Auto PALL 
CoSTWOL ACCEPTS SECOVYD Poll SEstuevce 
GISMO UPDATES E-ADR 
SERVICE REQUEST 
CONTRDL SUPPRESSES SECOND OP COAUPLETE 


—6ISMO UWilodesS KS AWD LWES 
GISMO WITATES REID A17O POLL. 


(Put RECEIVED BY CONTROL Peon TERM WAL) 


Ss eRVice REAU EST 


DATA s¥UT TO e/smo dims INTO aer0Rt) 


CONTROL SETS ExcEPTIA! AWD SECWWD OP CouPiETE 


GISMO GEJERATES WTERRUPT AWD 
TERMINATES LinieWeé, 


CovE 


Lone fREecoeD | | 
DETECTED IN EO-DaTA AWD BIT SET IN RS TOECLes. 
Auatyze RESULT . 


IF ZS.7OG THEY SET EXCEP AD “No ET" 


eeép AantTo Poll 
SECOND OP OFF (CSEE PSEUDO LIiSTwa ) 
Weate Auto Poe 7 | 

WALT ZE OP CoDFe 


Ls WIR ITE rFAUTO + POLE They 


— Deon T SET E-4DR TO A SADR 


Coe er erty: ahora 


in ED 


Zypreeneuors, 


Giismo GaERATES THE Dd PASSES INDICATOR BACK 
TO ( (WTERPRETEC, INTERPRETER FRASFERS FO MCP. 

INTEREMPTS puny BE DISABLED (COVEY W cornTReL seek: 
ThMIS MEWS GISMO WIE ALUMS SBD BACK "on NTBRZUPT | 

\e. SDE iwTERP 15) BuAWING MEP (CcoNTROL ST¥TE) IT 
With NOT RKRECURSE To ITSBLEL, - 


N C G IZ oN ¢€ @ 


GISMO er 


SOD INT @ 
w  mMess ACE 


 NTRRP iGvereEes 


8 Ce ne Ae sans 


For Zeal The Device (Crever SORTER ) BED 
TO SE(ZE ContTReL From, WYONE WHOSE BUWWHING 

ADD HI PRIORITY BIT TO. RS AS INTERE“?PT REQUEST 
QUALIFIER, _ 

ADD KvOWLEDGE WW SDL IWTERP AS To LectTiod oF 
SPECAL McP Hl PRIORITY WTERRUPT HWOLER. 

Novres TRAP To HI PRI AUTOMATICALLY DISABLES (STEREUPTS, 


N CH G@ I —N CH GF 


Gismd SWDS HI PEI | Gismo swDS #I PRI 


INDICATOR eo - : INDICATOR. 
| NowAzl STATE INTERP -  CosTzo. STE TRAPS 
GoeS Te CuUNTREL STATE, Te Hl FRI ROUWweE 


— CONTROL “TRAPS: To 
Ht Pret ROUTWE 


| Rew ES Sorter 


Qe READ poceer SELECT 
READ | a stunen Se 


2 ? @ @¥ 
Y ZBED 2 6 ¢ q 
© TATION x ‘ 3 
| | 7 4a 4 4 4 
KD TATION pec. eT SELECT 
‘oct p™ = —>[ boc ]|—_—> SMT OWN \ 
pO ON  . 
7 95 -30 ML 


Rear ME. ea | 7 | 
SYSTEM MUST RESPOND [J FLED MowT oF YUE 
USER CobED POCKET SBLECT ROoUTWE RWS | 

INDEPRIDRUTLY CF MtW PROGREI- 


Usuacy ond HIGHEST CHWNEL, 
 UsE *- UV PRtorRitTY INTELRUMPTS . 


Once SORTER 1S RUNNING (FLOW MODE) AVY RED 
INITATE MUST ALSO COMMWICATE FOCKET SELECT 
In poRmennne) rom THE PREVIOUS PocCLLtEIT . 


NEW Gismo RULES 
| RESET CHWWEL 
DETECT AVYD MWHIDLE PockeT SELECT EEQUEST 
SEcosD OP is (ExiTS Bat TS MALIZE EESULT) 
Ey OP Com PLETE 
BEUGIBER. cekin BERORS WHICH OCCLIR AY 
READ AND WPLY NO Liddewe AFTER 
| Poccev SELECT | 
Ais reaps ZEVERSE Cro, DATA) ) 

Ne ConTROL STMEF 7 | 
STHEF REAUIKED Foe Pocker gevecr| TRIVSACTION, 
SuPrResS BIT 173 DECODE BREROR ConDiINeVS 

ASD [SOLITE “NO LWKEWE6" CondiNoH 


nie | “Poo mecP G os | Sevect REQuUui RED 
? ROG. SEL | : 
ee ee TEST S™™S 
__-@ .. |: SWD PoceeT SBLECT 
— _ TEST SMMS LOOP 
aad = 


1e BAD RED OR BAD _ 
POCKET SELECT, DIN 


| LINK 
Lotay < , | 
—— | INN TATE §«=— oa RBA DD 
Jae SEzvice REQUEST 
=e DATA (REVERSE) 
ae | RB WITH SECND OP OFF 


GISmMoO SAVES "Bont Linic “ 
GE&SERATES Hi PRI wrt 


Except CONDITIONS | 
No pocceet SELECT , NO LUNiK 
— COWTROL, SET BiT 17, EXCEPNON, SuPPRESS PorKeET 
| SELECT TWERUEST 
- PockeT SELECT BuT NO LINK 
CONTROL SUPPRESS BIT 7, SET NO Link Bit. 


TmHeE * egeupe LIS We ror “THIS CLASS ( PAGES 25-32) 
"SECOND, OP-ComPLETE ,OFF" REPUCES THE VERSI¢ 
ond PACE Bag WWd “HHDLE /POCK E 2S ELECT" iS ADDITION — Zz. 
SECOND ,OP, COMPLETE. Orr | 


1G DiS, TOG. THe 
1: 


SPECULoKRD THEI SET SECOND. OP- COM? Need ex iT 
iF TESTSWAMTT: THR Go TO NEXT. ove 

le DC-l THR ser TO, PAUSE 

if excl THEW 


“ 


EWD TSUS8S 7 CONTROL . (cw BLE evi ) AJ D SET ies PRIDIAL. 
+~,0 
ve 2 eMOVE Remind ADE 


UNLoMme 25 | | 

USING LINK) GO YO RESET CiWEL © Cre te JEXT) 
(& TAPE-TOG THew | | 

VA LOC 723 ELELD 

EXiT BuBcit4twy USING C-ADR | 

GET B-ADR OF Lot DESC TO POoWT TO THIS DESC 


UNLOCK LOCK PESC AVD PRESET LOMEI-SMTE 
Ne +10 AEXT DESC ——— loc OP) 


le READER. SORTER TOG THEY 


move BT 23 of RESULT (DONT Livi AFTER Pocte) 
TO Bit Io oF CFIELD (PUHCE To REABER) 

SET SECOND OP -COATPLETE BIT IW RD 

SET Pon To Ul rtiK 

a, ae a 

i- DATA. CUMA ; TOG “THEI 

iF RD BITS BAAS ESt OO THEY (Ret Aue RU) 
UNLOCK FS 
Ex\T | a 

le RD Bits 92 Iz CAL Cl THE (weve Aue XL) 
UNLOCK RS | 
ye €-ADR EQL EB. ADR “THEY 


SET E-ADIR TO ALADR 
EX \T | 


HANDLE PeceeT SELECT 


| . ae ) 3 : | pieLD 
 FercxH Pouxer SelecT iNFO (eiest we Bits OF C: ABR.) 


SHJD. iT TO CosTROL €EA-rRC) CTewsrer eur) 


Loo P 


Ger, STATUS 

{Ee Ppoceer. SECECT TOG THe GO TO LONOP 

GET A BYTE FROM CKWWEL (cA-Re) CrRWSFER is) 

STORE BYTE WW FIeST & OF Co FIELD 

GET "yap Bad ReaD" BIT (BIT /6' oF C-FIECD) 

IF H+db BAD RUD OR BAD PoCkcET SELECT They 
' 60 to NEXT «SERVICE 

Use LINK FlELD OF THIS DESC AS REF, ADR 

| Go To peer enean 


| HAzD 


| rlo 


SOFT 


USER + FO REQUEST 


MCP 7 UNBLOCK PREV BuFe, 
iIN« TIA TE o . 
GiISMO (JNINMATE ConwnTrod 


USER PROCESS EEC 
To WASJTS SPeuU\ce 
GISMo 

USER 

LO UuUsavtsS SECVICE 
TERHUHWATE To 
uSEee 3 
TORMeEQ vest 


TO DESCRIPTOR: ) Ad Bit FIELDS 


REFEREGIcE ADDRESS 


L Five ADR 


ACMA L 
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(Lowe EecoRD was DETECTED iN - ZO-DATA WD TOC 
SET IN BS) | 
MAYBE SET "No ET“ ASD EXCEPTIo—N 

STORE. ZESULT W RS FIELD OF To DESC 

}\& EXCEPTION OR WwTsin TEREUAPT (RS) TH GS © 
ECOMUAT AUD BTER INTERRUPT IN GUE 
1- EXCEPTION AUD Ner KEEP LWelInaG THEY 

| SET EXCEPTION 6 IDLE | 

iI-F DONT,LWR WHE 

«RESET Bust, PsLDWS 
GO TO NEXT SEEVICE 

ie APE ,TOG WD EXCEPTIOY THE 
EXIT SuschtW Use C.ADR 
SET B.ADR OF LOCK-OP TO EXCEPTION DESC 
UNLocie RS CF Lock WD RESET LOCKED SMITE 
USW6 Lite FROM Lock OP, LWke TO NEXT x/o 

i-F NoT DiSKs«TO@ AVD EXCEPTION THE 

66 TO NEXT, SERLICE 

—Cxvo EXCEPTION CR Disic AVD ExcePtio ) 

Link tO NEXT DESC 


HH ~@QR 
3ECOND gOP,COMPLETE . OFF | 
1© DiSe,TOQ THEY 
i1F SPECHLeoRD THEI SET SEQOND-OP- Come THR) BX 
iF TESTSWANTT THR GO TO NEXT. we 
1E DCH-l THRO SET T0,P4nS5E 
iF €xXcH THY | 
a EWR BUSY CowTRoL (case euTeyY ) MWD SET ees PRIDIN 
IT ON grove Remind ADK 
UNLocK RS 2a _ 
USING —bInK y Go TO Reset ChlwNEL Crivic tes Eur) 
 ({F& TRPE-TOG THe . | | 7 
UNLOtE, RS FIELD 
ExXiT SUusecttwW USING CLADR | 
Ger BADR @©F Lotic DESC TO powT tO THs DESC 
UNLotK, LOCC PESC AVD RESET LOMED. SMTE 
We +O NEXT DESC (PROX tome OP) , 


TAPE C HA AJ 


=> More — 
SUBCHAWS | 


: | we EA B Lock oP 


SPOwWtTS TO Some 
—pEesc iW sus 
cli+w 


“une = =| hock oP 


Ay) ne of WHERE WE 


—SuUBCMA LY 


Arrow s SUBCULINS AS 
| AJ~ ORDER « 
Atrewss Ne de Witt suBcliw IW sERIAL ORDER, 


WHOLES ‘TO BE KWDLED WW 


SHARES Some @F STHEF WPL WTED FOR DISK 


CH TABLES PWDWe, EXCH, le ceEP LirlicWG, TWER , EXCH Wik, ADR. 


NES oP CODE Lock, INDIGTES HEH OF SUBCILYW 


— AwpiMewAL Gismp Teccle W RS FlELD + LoceeD SmTE 


Ekcy SUBCHAIN Is A. UNIT. 


TAPE: GISMO — ConTROL 


ContTreor With 3; 
SET A TOGGLE 


ANDICATWG REVERSE 


Al BUERY S™MAUMS © 
REPORT APTER RFEceiIWc 


OP CoDE.,. | 

SET A TOOGLE ASD ACCEPT A SPECIAL ConmiawD = 
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| ARE NOT MET as) A “TEST & WW'Te 
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CHET, DESC —— : | | 
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1& 
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iF 2S 15 ib ern ll THR 
EXIT SUBCIKW USWE C.ADR | 
SET BADR IN LOCK oP Ged suBcerw) 
| YO PolwT TO NotT REDDY DESC 
UNLOCK Lock OP ArD RESET LOkeED SNTE 
LIWK TO NET PESC Cur ick oP) 
1F RS is ol! WHeEJ Cat Locce eP ) 
SET BADR +O A-ADR OF Lotic oP 


Unlock Locke oP AVD RESET LoccEeD SMITE 


LINK TO NEXT DESCERUPTER 
AN LYZE OP | | | 


\F oP ERL LOCte OF THEN 
SET Loctce> STATE 
“USE B-ADR TO LWe 70. NEXT DESC 


EXECUTE. DESC 


16 REVERSE TOG (Ww SMINS REPORT RC) THE 
— SET E, ADR. to BADR 
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| UNLOCK HS | 
EXiT SUBCLAW USWG ADR 
SET 3,A0R “TO ZEF/ADR OF THIET DESC 
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— PNLOCK Locke RS MWD RESET LoceED SYVTE 
LWK yO NEXT DESC 
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| AUD REVERSE OPEMMNAUS. 
COPE WitTH SPACE OP CODE, 


